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N  Infectious  encephalomyelitis  { I  EH)  of  horeeB  ia  an  acute  infectious 
disease.  It  is  caused  by  a  neuro tropic  filterable  virus  and  is  accom¬ 
panied  by  a  disruption  of  the  activity  of  the  nervous  system,  jaundice 
of  the  mucous  membranes  and  with  a  distinctly  expreseed  paresis  of  the 
gautro-intestin^l  tract.  This  illness  is  observed  as  an  enzootic  of 
sporadic  cases  and  very  seldom  as  an  epizootic. 

HISTORICAL  references;  A  disease  of  horses  with  signB  of  affection 
of  the  central  nervous  system  has  been  known  for  a  long  time.  Separate 
data  on  this  illness  are  encountered  i.  literature  of  the  18th  century. 

P.  M.  Makarov  published  data  on  the  significant  distribution  of  this  in¬ 
fection  in  the  period  I9OO-I912  in  various  provinces  of  BuesiaO,  Accord- 
ding  to  the  material  of  the  horse-breeders  of  tho  Northern  Kavk&z,  it 
was  noted  in  1902  and  then  repeated  itself  after  .V 5  years  until  1939* 

In  regard  to  the  etiology  of  this  illness  there  were  many  various 
suppositions  made.  Bannikov,  Naumor  and  Sidorov  regarded  it  as  a  fod- 
dor  poisoning. 

The  greatest  attention  to  the  study  of  IEM  was  appropriated  in  the 
period  1925-1936.  Expeditions  consisting  of  epizootologists,  bacterio¬ 
logists,  pathologo-enatomists, ,  clinisists  and  other  specialists  expres¬ 
sed  different  points  of  view  on  the  etiology  of  this  disease  on  the  basis 
of  the  data  obtained.  Thus,  one  of  the  expeditions,  in  the  organization 
of  which  were  included  the  presidents  of  So ientifio-BeBearch  Institutes 
cf  the  Ukraine,  reported  that  Splrochaeta,  which  according  to  the  sup¬ 
position  of  the  commission  was  the  agent  of  the  illness,  was  found  in  the 
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spinal  fluid  of  horses  which  had  "been  111  and  died  from  a  meningo-Uke 
diceaseOlD).  This  supposition  of  th«  !T«vaine>  expedition.  was  not  con¬ 
firmed  during  a  later  more  accurate  study.  3*  K.  Vesheleatiki  and  other 
authors  proved  that  this  Spirochaeta  was  «n3ily  deiecte3  in  the  spinal 
fluid  of  healthy  horses  as  veil,,  and  in  other  animals,,  and  therefore  can- 
cot  play  any  etiological  of  specific  roi®. 

Tho  un-based  opinions  of  various  authors  on  the  cause  of  the  disease 
vere  quickly  rejected,  which  stipulated  tho  appearance  of  new  points  of 
view,  and  consequently,  new  trends  in  the  study  of  the  etiology  of  iUM* 

A  Russian  scientist,  D»  I.  Ivaaovski,  correctly  approached  the  etudy 
of  filterable  viruses  dO  years  ago.  Eis  discovery  of  the  fiit/rable  virus 
of  the  mosaic  disease  of  tobacco  served  as  tbs  start  of  the  study  of  the 
nature  of  filterable  viruses.  He  developed  the  method  which  ha*  been  ac¬ 
cepted  for  the  study  of  filterable  viruses  which  Cause  diseases  in  man 
and  animals. 

S.  N.  Veshelesski,  using  the  method  of  studying  filterable  viruses 
and  infecting  cats  with  pathological  material  from  dead  horse,  isolated 
a  filterable  virus  and  proved  its  etiological  importance,  I®  &.  Levon- 
berg,  using  tais  same  Method,  obtained  positive  results  during  infecting 
of  rabbits.  Thee®  two  tests  served  as  evidence  of  the  virus  nature  of 
diseases, 

A  proper  name  van  obtained  with  the  establishment  of  the  etiology 
of  the  disea8e--infeetioua  encephalomyelitis  of  horees(ISi')* 

Diseases  of  horses  with  an  affection  of  the  central  nervous  system 
are  encountered  an  almost  all  countries. 

We  will  set  here  a  short  discriptio a of  encephal ides  of  an  Infectious 
nature  which  are  observed  various  countries. 

TH3  BCEHA  disease  was  first  discribad  in  1878  in  Saxo ny( central  Ger- 
manyj,  in  the  Born*  region,  from  where  it  got  its  mime. 


t 


4 


i 


i 


3 

The  agent  of  the  encephalomyelitis  of  horses  in  Germany  was  studied 
by  Tsvik  and  regarded  as  a  filtjfrabie  virus.  The  illness  progresses  in 
an  acute  or  sub-acute  form  and  is  terminated  most  often  with  the  death  of 
the  animal.  Of  laboratory  animals,  rabbits  are  eusceptable  to  the  virus. 

The  latter  always  become  ill  during  injection  of  pathological  material 
into  them  intracerebraliy  or  eubduraliy.  Guinea  pigs,  rats  and  monkies 
are  also  sensitive  to  the  virus,  the  incubation  period  lasts  from  28  to 
hg  days,  and  more,  the  illness  last  10-1  *♦  days  ordinarily.  Horses  con¬ 
tact  the  disease  in  the  rural  areas  only. 

A  periodicity  of  outbreaks  is  noted,  they  repeat  themselves  after 
several  years.  The  Borna  disease  is  registered  in  the  spring-summer  per¬ 
iod.  The  sources  and  paths  of  infection  are  not  definate.  The  consider 
th;jS.  Min  Vi  rim  Con  bo  twain  tod  (Y‘'ii;  tno  nt.livn,  ndnnl  Min'min  nml  mint), 

Tim  ptitha  of  infection,  oomn  Authors  nnppOBo,  onn  br>  tho  imionnn  nmr»- 
bra nea  of  the  nose  and  mouth  cavity;  the  possibility  of  the  penetration 
of  the  virus  through  the  digestive  tract  is  not  excluded.  The  possibi¬ 
lity  of  infecting  animale  by  means  of  direct  contact  has  been  proven.  Cn 
the  basis  of  the  length^ to  ten  years)  stability  of  the  virus  in  a  dry  state, 
many  authors  consider  the  disease  to  be  a  ground  infection. 

In  the  horses,  at  the  start  of  the  infection,  there  are  observed  ner¬ 
vous  appearancos  which  develop  Bloviy,  by  their  character  completely  dif¬ 
ferent  and  un-constant.  The  disease  is  often  accompanied  by  paralysis  of 
the  lips,  eyelids,  tongue  aud  gullet.  Defecation  Is  noted,  constipation 
interchanges  with  diarrhea.  A  light  colic  is  also  noted. 

The  death-rate  of  horses  during  the  Borna  disease  is  very  ’uigfa(from 


($  to  90^).  During  dissection  no  pathologoanatomic  variation*  are  noted. 
Histologic  studies  always  disclose  very  characteristic  changes  in  the 


4 


Aar  or.  horn  and  in  the  other  sections  of  the  drain;  perivascular  infiltra¬ 
tion,  consisting  of  plasmatic  and  lymphoid  cells,  proliferation  of  the 
ganglios  cells.  In  the  nuclei  of  the  g&nglios  cessl  there  are  noted  in¬ 
tranuclear  acidophilic  incorporations,  without  structure,  usually  surrounded 
by  ligh  thin  rims'"  jest  bodies).  The  incorporations  are  easily  differ • 
tiatea  from  the  Negri  corpusoles(bodieD),  which  are  dlotrlbutod  not  in  the 
nuclei,  but  in  the  cytopiasma  and  possess  a  basophilic  structure. 

According  to  certain  clinical  signs  the  Borna  disease  is  remineecent 
of  the  rarely  encountered  in  our  country  IBM  of  horses,  The  distinctive 
sign#  of  the  Borna  disease^  are  the  d’lrativity  of  the  dieease(froa  3  to 
2h  days,  seidoa  to  6  weeks),  weak  icterus  of  the  mucous  membranes,  I" 
the  surviving  horses  there  is  often  observed  an  a:  r-effect,  affection 
of  the  nervous  system  (epileptic  fits,  pnrenle,  denervation  of  certain 
untitelpo,  (Motor lion  of  vision,  ot-’.). 

1'NZOOTIC  encephalomyelitis  of  norses  in  Prance  is  observed  mainly  as 
sporadic  cases.  It  is  insufficiently  studied. 

Mussiu  and  M&rshan  dlecribed  an  ensootic  outbreak.  They  observed  15 
sick  animals,  of  which  6  fell.  According  to  theses  authors,  the  iilnese 
has  a  severe  course,  lasts  from  20  hours  to  6  days.  Babbits,  which  are 
infected  intracerebrally  and  intramuscularly  with  a  brain  suspension  from 
<1  dead  horse,  are  susceptable  to  the  virus,  Tre  incubation  period  during 
infection  with  a  virus  fixed  for  rabbits  is  }-(-  -aye.  During  dissection 
there  is  always  noted  an  enlurgment  o'  the  spleen,  general  septicemia  with 
parenchymatous  variations  in  the  liver  and  kidneys.  In  the  brain  during 
hi stoxogical  studies,  besides  the  variations  which  indicate  encephalomyelitis, 
there  are  observed  hemorrhages.  Incorporations  of  Josst  bodies  are  not 
disclosed. 

Infections  of  horses  with  IBM  have  been  established  in  Japan  also. 
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According  to  the  data  of  Emota  and  Xando,  it  is  caused  by  two  types  of 

virus:  one  similar  to  the  Borna  virus,  and  the  other  with  the  American 

western  variant  of  en_'»Dhalitis  virus, 

Thero  are  data  which  indicate  distribution  of  the  IEM  of  horses  in 

Finland,  IiuunJ  nla  and  Czorkorlo /akin. 

AJEHISAN  ENCEPHALITIS.  In  I93I  msyer,  Oering  and  Govit,  during  study 

of  an  acute  fora  of  encephalitis  which  is  encountered  in  the  USA, isolated 

a  filterable  virus  from  the  brain  tissue  of  an  ailing  L.,;j  ^nd  determined 

it  to  be  the  agent  of  the  disease.  Later  works  established  that  there  are 

two  variants  of  virus  in  America— eastern  and  western. 

ii  oik  sua  Vikov  choved  that  a  virus  isolated  in  venozuela  differs 

from  the  eastern  and  western  variants  of  virus.  The  weatern  and  eastern 

viruses  differ  from  each  other  by  virulence,  dissemination  and  immunobio- 

logical  properties.  In  certain  years  this  disease  takes  on  a  wide  measure. 

In  the  years  1935—193 7  there  were  276,000  cases  of  the  disease  registered, 

the  mortality  consisted  of  Tho  eastern  virus  causes  a  groat  death 

rate.  A  strict  seasonality  is  noted  as  a  characteristic  of  tho  disease 

(June- September  in  tho  western  states,  August-Dctober  in  the  east).  Thei« 

is  a  noted  recurrence  which  repeats  itself  after  various  periods  of  time, 

Tho  ocntturud  nature  of  the  centers,  tho  sl/T"U,taneouu  infection  of  oilmals 

lr.  flections  fux-  removed  from  each  other,  do  not  allow  for  any  conclusion 

on  the  cont  ct  di  t1uo.11  lnut  Lon  of  the  infection,, 

Xelsor  proved( 1933)  that  the  disease  con  bo  tranafered  from  a  sick 

animal  to  a  healthy  one  by  the  mosquito  Aodes  aeg'pti.  i^squitoos,  5-8 

/ 

days  after  sucking  blood  from  infected  guinoa  pigs,  Infected  healthy 
guinea  pigs  by  biting,  horses  os  well.  Later  tests  established  that  the 
virus  of  IE.’!  is  carried  by  the  mo3quitoos  of  other  types:Aed«8  calbicitans, 
A.  nigr.imacuintus,  A.  dorsa’is. 
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The  establishment  of  the  fact  that  the  IFM  of  horces  Is  vectored  by 
mosquitoes  and  tiCics,an.d  also  the  finding  of  the  virus  in  spor, lanoousiy 
infected  pheasants  and  sparrows,  allow  ua  to  apeak:  of  an  expansive  cir¬ 
culation  of  the  virus  in  ature  among  the  birdo,  anim>il8  and  blood-sucking 
arthropodeo  end  of  the  carrying  of  the  infection  Iron  the  ailing  animals 
to  the  healthy  by  the  lattor. 

tony'  cases  of  tranomiooion  of  the  viruo  by  contact  by  cuuno  of  the 
mucous  membranes  of  the  noao  and  mouth  surfaces  are  discribod* 

The  experimental  infection  of  horoeB  is  alway  successful  by  the  in¬ 
tracerebral  method.  The  horses  bocomo  infected,  less  often  during  intro¬ 
duction  of  the  tirus  subcutanooualy,  intormuscularly  or  intorcutanoouuly. 
Culn'ja  oi*  or**  oiis.'epteM e  to  both  variants,  to  a  lesser  dojro*v-whi te 
mice,  ra  bite  and  monkies,  and  besides  these,  pheasants,  chickens  and  ducks. 
Dogs,  swine  and  cats  are  also  suacepta'Dle  to  the  eastern  virus. 

The  incubation  period  in  horses  in  natural  conditions  lasts  to  3  weeks, 
during  experimental  inf ection-3~Sday8, 

THE  CLINICAL  ch<u-t  of  the  disease  in  horses  is  very  different,  pro¬ 
dromal  appearances  are  accompanied  by  disruptions  of  digestion  and  insig¬ 
nificant  increases  in  temperature  to  3?* 5  C.  An  acute  onset  often  starts 
with  a  sudden  sharp  excitation,  appearances  of  convulsions,  grinding  of 
tho  teeth,  abrupt  movements,  inclinations  to  go  forward;  during  this  the 
horse  often  suffers  bruises,  wounds,  in  a  laying  position  it  boats  its 
legs.  Then  a  full  loss  of  sensitivity  bogans,  paralysis  of  tho  lips,  ears, 
the  action  of  the  gullet  is  disrupted,  the  tongue  drops  out,  porosis  of 
the  e  ‘romities.  In  the  term-,  nation  of  r  disease  the  temperature  is.nor- 

i 

mal,  The  length  of  the  disease  is  }-3  diiys,  legB  often  to  c-  days, 

THE  PATriOLOGANATOMiCAL  chart  is  churacte*  i  ted  by  icterus  of  the  .  ucous 
membranes,  enl&rgaeat  and  sappiness  of  the  lymphatic  nodes,  a  voakiy  ex¬ 
pressed  degenerative  variation  in  the  liver  and  kidn.-ys*  The  brain  is 
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oo  do:.  c,  iia  vessels  inj^cto!.  The  spueon  is  without  visible  chan  ye  a. 
'■dotolog:  nl  studies  of  the  brain  established  dogwner&tive  and  lnflara- 
satory  variations.  The  presence  of  intranuclear  incorporations  ia  not 
sui.icior.  .,y  vi ai bie, 

A  repeated  infection  of  an  animal  has  not  been  noted.  In 
horses,  recovering  after  encephalitis,  the  quantity  of  antibodies  nwu tra¬ 
il  ling  the  virus  ie  increased,  affective  .re  an  a  of  treatment  are  negative. 
In  the  USA  a  vaccine  from  chicken  embryos  is  used  for  Inmuni zation  of 
torsos  and  coles.  The  beat  results  are  obtained  luring  application  of 
tho  vaccine  two  weeks  before  the  outbreaks  of  the  disease. 

by  method  of  ultra-centrifugation  it  was  established  that  the  else 
of  tho  virus  is  20-25  ailerons.  The  virus,  the  eastern  as  well  as  the 
vo« tom,  is  well  preserved  ia  50  J  glycerin  under  pH  7«  *»  and  in  an  acid 
radium  at  pH  6.0;  in  a  more  acidic  medium  it  is  disrupted  very  quickly. 

Tho  virus  is  also  disrupted  very  quickly  in  fo.maline  toad  caustic  sola; 
tho  virus  is  stable  to  Co*  phenol.  In  a  frozen  or  dtied  state  the  virus 
does  not  lose  biological  activenoeo  for  a  year. 

x-Dl $lA3l( Secondary  in: action).  In  American  ii terature, di scripti ona 


unknown  disease  of  horses,  which  la  characterised  clinically  by  i: 


t  o  r.  t  i  v  e  icterui;,  atony  of  tho  bowels,  retardment  of  urine,  absent,  or  pro- 
<*,’"ce  of  a  low  fever  and  nervous  symptoms  before  a  sharply  expressed  ex- 


citation, are  encountered  more  and  more  often,  Kenogi- binu.  ia  i 


#  b  o  me  ;  i  me  s 


f.oted  during  this  disease,  drown  nersos  are  nm-inly  affect  r-d,  the  outbreaks 
of  this  di tease  develop  5-h  week,  after  an  enzootic  o'  I  -Jh.  7  e  course  is 


i.cutf  ,  ..<jath  recnltj  1 


hours.  Turing  disce.t:  _u  tht.ro  is  ascertained 


an  intensive  go -.oral  1  zed  icterus,  dohydration  of  the  organism.  The  liver 
i»  enlarged,  friable,  with  appearances  of  parocchym^tous  degeneration.  The 
xiinoy*  are  cone  times  enlarged,  of  tor.  with  petechia.  7r,e  spleen  is  often 
o r, ^ iir £» d_»  Tii©  » zj\  1 1  r. t r 3 1 i n©  io  ho~^rr 
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Dai In £  histological  study  of  the  brain,  no  variatlono  were  noted. 

In  the  liver  there  is  constantly  noted  a  parenchymatous  degeneration  with 
necrosis  in  the  lob^es  and  infiltration  of  the  colls,  but  in  the  brain, 
only  parenchymatous  degeneration*  Attempts  to  isolate  the  virus  wore  un¬ 
successful,  therefore  some  authors  suggest  naming  the  diseuso  'a  toxic 
hepatogenic  lctem*'  others-  1  X-disear  1  'toxin  er-cephali  t.  . '  *  .. 

icinal-prophyl&cti 0  Erasure  has  not  been  developed.  The  eerum  of  recovered 
animals  was  used  as  a  treatment  of  the  x-diaeaae.  The  results  wore  negative. 

UTTZCTIOUS  E2JCZPEAL0M12LITI3  of  horses  in  the  USSR.  The  etiology  of 
I  EM  of  horses  was  first  establish!  in  I332  by  S.  II,  Vepheiesski  and  I.  G. 
bevenberg.  In  tha  following  years  the  agent  of  I  El:  was  obtained  b;  other 
>'.q»pri'v'“r;  also. 

The  obtainoent  of  the  virus  from  fallen  animaie  is  Yerv  difficult. 
cYoa  the  momont  th..  "irus  nature  of  this  disease  was  established  there 


have  boon  many  attempts  to  develop  a  method  which  would  allow  for  a  more 
constant.or  at  least  a  more  often  isolation  of  the  virus  from  the  brain 
of  horses  which  have  fallen  under  natural  conditions,  with  a  clinical 
chart  of  ISM. 

In  13^»  G.  Zm  lahuicor  and  V.  I.  Yakushev  reported  that  they  wore  able 
to  obtain  the  virus  more  often  by  preliminarily  cultivating  *he  material 


on  10  day  ch 


liken  es'ryos  than  by  the  ordinary  direct  infection  of  rabbits 
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six-fold  free  sing  in  a  period  of  t-S  days,  then  a  uu-.  pennies  vus  prep^rod 
fros  it  and  intracerebral iy  injected  into  rabbits.  by  this  mothei  it  was 
possible  to  obtain  20  strains  of  the  viruc  of  Ilb'i, 

Hiring  the  studies  of  the  strain  characteristic,  of  tho  virus  of  IE.M 
which  h*.i  been  Isolated  by  many  authors,  it  was  established  that  the  most 
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acceptable  animals  to  I  EM  are  horses,  rabbits,  white  rata,  haros,  hoigo- 
ao/ja  ar»l  white  mice.  Those  an  1  cals  always  bocoma  Ill  during  inoculation 
of  the  vinos  Intracerbrally,  j ntronervally,  subdural  ly,  and  iucoticoo 
J'^rin  introduction  of  it  with  liquid,  and  not  during  tho  intro¬ 

duction  of  the  virus  into  a  deep  strata  of  the  muscles  of  the  lumbar  rc- 
Ciou  . .  (  fhcnerbat,  19^*0). 

In  19‘th  Y.  2,  Eclyalcov  and  A.  M.  tooanov  caused  infection  with  1 EM 
in  JO  rabbits  by  means  of  a  sub-lingual  inoculation  of  the  virus.  A-ftor 
♦ho  injection  of  the  virus  into  the  under-tongue  region  the  authors  noted 
the  development  of  a  clear  clinical  chart  of  I EM  in  many  of  the  rabbits. 
jurirMj  histological  study  of  material  of  several  rabbits,  there  van  estab¬ 
lished  a  nou-uiceroue  encephalitis(L,  M*  Pichugin). 

It  is  seldom  possible  to  cause  infection  in  horses  and  rabbits  by  the 
intruvcaoua  introduction  of  the  virus- brain,  legs  and  guinea  pigs  are  less 
susceptible  to  this  virus.  Chickens,  poults  and  spujiowB  are  not  bus cop- 
table  to  thic  virus. 

The  lethal  doco  for  suocoptable  animals,  during  intracorebral  and 
other  cathode  of  infection,  are  not  alike.  It  depends  on  the  condition 
of  the  ted1”"  «nd  length  of  storage  of  the  pathological  material.  The 
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f«r  the  determination  of  the  biological  charm: ter  is  ties  of  the  virus. 

The  firet  data  on  the  virus  isolated  by  the  f\>vi«t  ..uth  .rs  v- re  in- 
complete  and  lei  to  the  identificatio  of  tr.e  virus  uj  c;.->  of  the  borna 
(Fridman  and  otheri) .  Partner,  deeper  works  established  tiu.t  the  agent 
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of  the  Borna  disease  is  different  by  immunological  properties, aa  well  as 
by  its  peculiar  pat-ho morphological  variation  which  are  constantly  ..bserVod 
la  fallen  animals  in  tbs  nervous  system.  Characteristic  for  th«  Borna 
disease  is  the  presence,  it  naturally  fallen  and  tipper  i  menially  infected 
animals,  of  a  non-ulcerous  encephalitis  fuid  an  intranuclear  incorporation 
in  the  nuclei  of  the  ganglioB  c*ll»(  Jo*s?t  and  £cgoa  bodies). 

In  certain  regions  of  the  Far  East  there  is  an  encephalitis  of  horses 
which  is  described  as  different  from  the  ordinary  encephalitis  by  its  char¬ 
acteristic  course,  serological  peculiarities  and  morphological  variations. 

In  pathological  material  from  horses  i alien, with  signs  of  affection 
of  the  central  norvous  system  in  the  territory  of  the  Far  East,  S»  M,  Vor¬ 
ontsov  and  Sidorov  di scribed  the  variations  which,  by  their  character,  axe 
similar  to  the  variations  during  the  Borna  disease.  S.  ",  py&gin  reported 
on  the  isolation  of  a  virus,  by  b'm,  in  the  Far  East,  from  a  horse  sick 
with  emcephulomy--.itis,  which  by  itB  biological  properties  differed  from 
the  strains  o*  virus  of  DM  which  are  isolated  from  horses  in  other  points 
of  tho  Soviet  Uni'' o. 

On  the  oasis  of  the  aoove  data  it  is  possible  to  think  that  in  certain 
regions  of  the  USSR  an  encephf.  itis,  of  a  diverse  origin  is  being  encount¬ 
ered  in  hor3es.  These  data  have  a  practical  significance  for  the  further 
accummuiation  of  clinical  and  epizootological  material,  and  mainly  for  the 
development  of  a  method  of  treatment, measure  of  combat  and  prophylactic. 

The  vime  isolated  in  tho  USSh  territory  differs  from  the  American 
(eastern  and  western)  mainly  according  to  its  smaller  circle  of  suecep— 
table  animals  and  birds  and  non-susceptability  of  man,  shorter  period  of 
Illness,  gj^nter  stability  of  guinea  pigs,  greater  diapason  stability  in 
an  acid  mediuia(pH  4.  S);  the  size  of  the  American  virus  is  about  2^-30 
microns.  The  Russian,  according  to  I.  **  Shmanonkova,  80-120  microns. 
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Crocs  immunisation  a no  a  method  of  serological  studies  esU-.bll shed 
a  ecr.eist  aiffcrsr.ce  bo t veer,  the  Borne  and  Ascri can  eastern  acd  western 
a;  d  the  virus  isolated  in  the  UCS?.(  dhohorhatekh) , 

S.  Vesholesski  and  co-vcr  Jeers,  whilo  studying  the  biological  and 
cerciogicol  peculiarities  of  viruses  No.  2  and  6,  noted  a  siciliority  of 
th&Cv  viruses  according:  to  pathogenicity  for  aucorous  email  teat  and Bale, 
virucidal  action  of  specific  h; poriwuno  servxs  of  horses,  as  well  as  in 

C  TO  8  8  i  iTTAl T  6  Z*i* SC  t  X  0 li  B  » 

?  Yu.  Sacherbatejck,  A.  A.  Levashov  and  K,  ?.  5erov( I'jVl)  established 


a  distinction  between  the  agent  of  IBM  of  horses  and  the  virus  of  rabies, 
by  cross  infection  of  horses  mid  by  a  method  of  neutralization  of  the  virus 
by  hyperiroune  serums. 

Strains  of  the  virus  of  IilM  of  heroes,  isolated  in  various  sections  of 
the  Soviet  Union,  are  similar  according  to  their  immunological  and  saroiog- 
ical  ehurac toristl  cs.  But,  there  ere  several  differences  ainong  the  oeparate 
strains  in  regard  to  virulence  to  various  animals,  and  other  lesser  ones. 
Thus,  a  part  of  the  strains  cauBts  infection  in  white  mice,  and  part  of 
thorn  does  not  possesn  those  properties.  Also  noted  waa  the  fact  that  not 
all  tho  strains  possess  the  properties  necessary  to  adapt  themaelyee  ea 
chicken  eabryos. 

Of  1?  studied  strains,  the  most  virulent  are  strains  50,  17  and  E2. 
Luring  this  it  was  established  that  the  virulence  of  the  strain  does  not 
depend  on  the  antiquity  of  it*  iaclation.  Thus,  strains  HI  and  £6~u  were 
Isolated  4  and  2  years  ago,  and  their  virulence  is  significantly  weaker 
than  that  of  strains  50  and  17,  which  wore  Isolated  00 re  than  ten  years 
ago.  Strain  392  is  equal  to  strains  17  and  50  according  to  the  length 
of  lab  storage,  its  viriuence  is  almost  identical  with  strains  66-u  anJLHl, 
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V.  I.  Ifutovin  Btudied  the  biological  properties  of  strains  No,  2  and 
6  of  II1M  of  horses,  filterabillty  of  the  virus  through  the  Shacberlan  L2 


an d  L3  filters,  Berkefeld  V  and  W  and  Zeittca  filters,,  The  size  of  the 
virus  particles  of  IEK  are  determined  by  filtration. 

I,  Ta.  Shcherbatokh  and  B»  V,  Sidorenko  reported  th^t  ordinary  L'ethoda 
of  filtration  A  virulent  suspensions  of  brai^  do  not  always  afford  estab¬ 
lishment  of  the  presence  of  virus  in  the  filtrate.  During  the  application 
of  the  extraction  method  in  weak  alkaline  solutionB(0.01^  N aQH),  with  tvo- 
throe-fold  preliminary  freezings  at  8-10  C„  it  ia  always  poasible  to  ob¬ 
tain  positive  results*  0.1  ml  of  filtrate  from  a  brain  emulsion,  prepared 

on  a  physiological  solution  in  dilutions  of  1:^0  and  1:80,  caused  death 

OP 

in  rabbits  in  that  same  period^vhen  the  control  rabbits  were  infected  with 
the  original  ^jinon-filtered  susper  ion. 

STABILITY  of  the  virus.  It  was  established  that  solutions  of  5 %  chloride 
of  lime,  5#  phenol,  0,2$  formaline  an  s’  2%  ereolln  render  a  20  £  virus  sus¬ 
pension  harmless  in  10  minutes.  1%  of  a  heated  (60  C)  solution  of  creoiin 
renders  a  suspension  of  brain  virus  harmless  in  3  minutes,  a  2^  solution 
of  chloroform-  in  1  hour.  Virus-brnin  in  ^U'.j  glycerine  loses  its  virulence 
in  3  months  storage.  Direct  sun  rays,  acting  on  a  brain  suspension  in  a 
dilution  of  1:20,  room  temperature  of  2^  C  and  a  layer  2.^^  thick,  inact¬ 
ivate  the  virus  in  6~o  hours.  Ultraviolet  rays  render  a  20%  solution  of 
suspension  harmless  in  5  minutes,  a  layering  of  2mm( source  of  light  at  75cm), 
The  photodynamic  action  of  methylene  blue  on  a  suspension  of  virus** 
brain  was  noted  by  ?!u,tovin  and  Ishukov.  According  to  these  authors  the 
virus  of  IEM,  in  a  suspension  status  1:40,  ie  inactivated  by  methylene 
blue  in  dilutions  of  1:^0  000  in  30-^0  minutes  under  artificial  light, 
under  irradiation  of  direct  sun  rays-  in  10-15  minutes.  On  the  basis  of 
these  data,  photovaccine  van  suggested  for  tne  battle  with  IBM.  It  was 
established  that  the  virus  of  ISM  is  very  labile  to  high  temperatures, 

A  euspens  ;n  of  virus-brain,  prepared  on  a  physiological  solution 
in  a  dilution  of  1:20,  is  rendered  harmless  by  heating  to  5^  C  for  10 


minutec,  during  toiling  in  1-2  minutes.  Freezing  at  minus  oO  C,  followed 
by  thawing(l~2  hourfi),  does  not  render  the  virus  of  I EM  of  horses  harmleaa. 
According  to  L.  3.  Katner,  the  virus  of  IEM  is  stable  to  the  continu 
action  of  very  low  temperatures  (minus  180  C). 

The  virus  proved  to  be  no  Xe3s  stable  to  drying.  According  to  Shcher** 
butekh  and  Sidorenko,  a  virus-brain,  dried  in  a  vacuum  at  14-18  C  to  an 
0, 4>  remainder  of  moisture,  remains  virulent  for  5^  months. 

In  view  of  the  fact  that  tho  virus  of  ISM  of  horses  is  stable  to  low 
temperatures  and  labile  to  high,  it  would  be  well  to  desinfcct  buildings, 
equipment  and  articles  of  maintenance  with  solutions  of  creoiin,  caustic 
soda,  carbolic  acid  or  by  heating  to  60-80  C, 

EPI02C0T0L0GICAL  DATA.  Infectious  encephalomyelitis  of  horGes  usually 
progresses  as  an  enzootic  of  sporadic  cases  and  very  seldom  as  an  epizootic. 

The  IEM  disease  of  horses  is  encountered  in  forest  and  swarpy,  in 
steppos  and  mountain  areas.  Its  appearance  is  not  connected  with  any  char¬ 
acteristic  of  the  n8tures  ox  watereourcos.  However,  most  often  the  horses 
vhiehlocated  in  herds  and  work  on  agricultural  lands  become  ill,  this  in¬ 
dicates  the  possibility  of  transmission  of  this  disease  by  the  blood-eucking 
insects.  There  have  been  noted  cases  of  infection  of  horses  in  city  usage 
during  stable  sheltering.  Kakaxove  observed  cases  of  infection  of  horsee 
which  vero  working  in  mines. 

IEM  of  horses  is  regarded  as  a  seasonal  disease,  and  appears  most 
often  in  late  spring  and  in  the  summer-fall  time.  The  start  of  the  infec¬ 
tions  is  noted  in  May-July.  The  maximum  infection  rat#  is  in  July-Sep. 
Separate,  seldom  observed  enzootic  outbreaks  in  winter  have  been  discribed. 

There  axe  data  which  point  to  the  intensity  of  the  enzootic  IEM  of 
horses  in  the  first  2-3  decauee  of  the  outbreak  of  the  disease.  Besides 
this,  there  is  another  course  of  the  enzootic,  more  equal.  In  this  Case 


the  infection,  of  animals  is  almost  daily  for  3“^  weeks  and  more,  than  it 
terminates.  Shcherbatekh,  continually  observing  the  course  of  the  enzootic 
of  ISM  of  horses,  noted  that  it  repeated  itself  in  a  determined  area  after 
2« 3  years,  less  often  after  longer  periods  of  time.  In  soma  areas  the  ISM 
was  observed  for  2~3  years  in  succession.  The  intensity  of  the  enzootic 
in  the  latter  case  was  very  weak,  and  in  certain  isolated  ares,  only  spo¬ 
radic  cases  wore  noted  during  this  period  of  time.  The  different,  courses  of 
I2M  of  horsea  in  for  a  single  area  has  not  as  yet  been  connected  with  the 
number  of  biting  insects.  It  has  been  noted  that  in  the  spring  of  those 
years  whan  the  intensity  of  the  enzootic  was  greatest,  there  was  more  pre¬ 
cipitation  than  in  the  springs  of  better  years.  This  peculiarity  could, 
indirectly/ 

fit  least/, indicate  that  the  greater  amount  of  precipitation  stipulates  the 
formation  of  biotopes  in  the  spring  months.  The  enzootic  outbreak  of  IhM 
is  sometimes  preceded  by  one  or  two  sporadic  caEea,,  so  called  forerunners , 
then  aftar  2-3  woeks  the  enzootic  developes. 

In  the  accounts  of  one  veterinary  commie si on( 19^3)  there  were  data 
on  the  increase  of  the  infection  rate  of  ISM  and  length  of  interval  be¬ 
tween  the  cases  of  new  infections.  From  this  there  wore  established  3 
types  of  courses  of  enzootic  IEM  of  horses; 

1)  closely  grouped,  that  is,  daily  or  almost  dally  new  infections 
over  a  long  period  of  time; 

2)  interval-  into.. ‘ions  with  more  or  leas  significant  iatervaloCdnys, 

week,  etc) | 

3) grouped-Interval  course,  that  is,  a  combination  of  grouped  and.  in¬ 
terval  appearances  of  new  infections. 

According  to  this  same  commission,  ■1ia  stables,  where  the  rate  of  in¬ 
fection  was  most  expansive,  there  was  a  closely  grouped  course.  During 
the  grouped- interval  course  the  damage  was  less  than  during  the  closely 
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grouped  course.  The  least  number  of  victims  was  accounted  for  in  the 
stables  during  the  epizootic  of  an  interval  course. w 

Most  often  there  is  an  abrupt  dying-away  of  the  enzootic,  lees  often 
u  lengthy  one.  Ihring  a  lengthy  termination  of  an  enzootic  the  number  of 
ft  cases  is  increased  very  l-Jb  days.  This  indicates  that  the  infection 
doe*  not  terminate,  but  continues  to  'warm  itself*  in  the  area. 

The  death  rate  is  high  during  ISM.  In  the  beginning  and  at  the  height 
of  the  enzootic  the  death  rate  is  higher  than  during  the  termination. 

dQUHCES  OF  infection  and  PATHS  of  natural  infection.  As  yet  there  are 
no  proven  data  which  would  reveal  the  tying  link  between  the  infoctable  an¬ 
imals  and  the  possible  reservoir  of  the  virus  in  nature.  It  is  ascertained 
that  the  virus  of  ISM  of  horses  is  retained  in  the  organism  of  mam&ls;  in 
the  warm  period  of  the  year  the  virus  can  be  transmitted  by  various  henato- 
phagia  and  ticks  to  the  basic  host-  the  horse.  The  ailing  horse  becomes 
the  basic  aourcejl  of  infection  for  the  healthy  animals. 

This  assumption  is  confirmed  by  the  seasonality  of  the  disease,  with 
the  maxi SRiffi  intensity  of  the  enzootic  in  the  summer-fall  yei  '  od,  and  also 
t>y  expert  mental  data  which  were  obtained  on  test  animals.  The  so^,  ’•ate 
enzootic  outbreaks  in  the  winter  time  cannot  disprove  the  above  point. 

The  winter  outbreaks  need  more  accurate  study.  With  this  we  should  try  to 
decide  the  possibility  of  the  virus  being  retained  by  the  rodents  which  in¬ 
habit  the  hay  and  etrawstacks.  No  establishment  has  been  made  on  the  im¬ 
portance  of  the  ectoparasites,  particularly  lice,  in  the  transmlssiun  of 
the  virus  of  ISM.  Attempts  to  detect  the  virus  in  mosquitoes,  caught  in 
the  centers  affected  by  IEM,  as  yet  have  not  given  positive  results.  At¬ 
tempts  on  the  direct  transmission  of  the  virus  of  IEM  were  almost  always 
successful. 

at  the  present  time  the  que^tiou  of  transmission  of  the  virus  of  IEM 
in  experimental  conditions  canjf^  be  considered  Bolted. 
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A.  ?.  Murasbov  and  Dedova  (1939)  obtained  positive  results  during 
experimental  infection  of  animals  by  means  of  transmitting  the  virus  by 
the  Aedec  cinereus  mosquitoes. 

Analogical  data  were  obtained  by  P,  G.  Sergeev  and  A.  K.  Shubladze 
(19^4).  Those  authors  established  the  transmission  of  the  virus  of  IEM 
on  small  animals  by  the  mosquito  1  Culex  pipiens'. 

G.  JT.  Ishukov,  F.  A.  Ishukova  and  E.  M.  Emchuic  experimentally  infected 
the  1 Dermacentor  Iaargir&tus,  tickB  with  the  virus  of  IEM.  This  led  the  au¬ 
thors  to  express  the  idea  that,  in  stationary  affected  points,  the  Dermac- 
entor  ticks  can  be  spontanaouly  infected  by  the  virus  of  IEM.  •  0. 

Vasilev  (1947)  obtained  similar  data. 

There  also  are  reports  on  the  transmission  of  the  virus  by  the  stable 
fly  (Stonaxys  calcitrans) (Bartsevich). 

P.  L.  Petrishcbeva  and  E.  HI.  Levkovich  isolated  four  strains  of  virus 
from  the  ticks  'Kyaiomma  anatoiicum,  0.  lachorenois  and  0.  papiilipes'. 
During  typlfication  of  these  strains,  they  were  regarded  as  virus  of  IEM 
of  horses.  On  the  basiB  of  the  obtained  data  the  authors  consider  that 
both  types  of  ticks  are  vectors  of  the  virus  of  IEM  of  horses. 

F.  Z.  Amfiteatrov  noted,  on  the  basis  of  an  analysis  of  epi zootologicai 
data  (1941),  that  the  IEM  of  horses  is  observed  more  often  in  those  ronoa 
where  the  tick-vectors  of  the  hemosporidium  exist  than  in  those  sones  where 
the  tick  does  not  exist. 

The  separate  outbreaks  of  ISM  in  the  winter  e  ison  indicate  the  nec¬ 
essity  of  clearifying  the  role  of  the  ectoparasites  and  rodents  in  the 
dissemination  of  the  virus  of  IEM  of  horses. 

The  possibility  of  infection  by  contact  is  very  doubtful.  There  are 
only  several  indirect  indications  that  such  an  infection,  as  the  infection 
of  a  horse  by  application  of  larg8  doses  of  virus  on  the  scorified  mucous 
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membranes  of  tho  noce,  being  possible^!!.  A,  Romanov,  P.  Ya.  Shcherbatekh), 
Eovover,  In  tests  of  Shcherbatekh(1939) »a  lengthy  (pQ  days)  herding  of 
healthy-,  ailing  and  recovering  animals  together  in  a  pasture  and  pea  did 
not  stipulate  the  infection  of  tho  healthy  animals.  The  test  included 
12  ho.dfby,  9  ailing  and  7  ro cover  in g  horses.  Data  on  the  localization 
of  tho  infection  in  the  central  nervous  system  indicate  the  impossibility 
of  a  contact  infection,  as  well  as  the  negative  results  of  artificial  in¬ 
fection  of  horses  and  rabbits  by  introduction  of  large  doses  of  the  virus 
of  IF.”  through  the  food  tract.  Infection  of  rabbits  with  filtrates  of 
urine  and  saliva  gave  negative  results,  which  also  indicate  the  slight 
possibility  of  infecting  horses  -with  I  EM  by  contact, 

PATHGCS’ESIS.  The  pathogenic  action  of  the  virus  of  IEM  causes  af¬ 
fection  of  the  central  nervous  system,  which  in  its  turn  stimulates  dis¬ 
ruption  of  the  activity  and  volume  of  substances  of  the  complete  organism. 
The  virus,  entering  the  organism,  reaches  the  central  nerve -a  system  along 
the  nerve  stem'’,  causes  an  excitation  in  the  cortex  and  substantia  grisea 
ganglion  which  is  displayed  in  the  complicated  reactions,  according  to 
signs  and  strength,  of  the  ailing  organism. 

The  irritation,  penetrating  into  the  cortex  directly  under  the  in¬ 
fluence  of  the  virus,  or  reflectively  through  the  extero-intero-receptive 
connections,  inevitably  influences  the  adjacent  sections  of  the  nervous 
system,  and  first  of  all,  the  hypothalmus  region, which  ploys  a  vital  role 
in  all  functions  of  tho  organism, 

A  specific  agitation,  penetrating  the  cortex,  causes  disruption  of 
the  coordination  of  the  intero-  and  extero-receptors,  disruption  of  the 
function  of  the  org&i »m, which  is  accompanied  by  the  a:jpoaxancos  of  dye- 
trophic  processes. 

Significant  dystrophic  variations  take  place  aainly  in  the  liver  and 
kidneys.  In  the  other  organs  the  variations  aro  expressed  Iqbs, 


Pathological  processes,  penetrating  the  cortex  under  the  influence 
of  a  specific  agent,  stipulate  a  self-styled  IEMof  horses  clinical  chart, 
tho  character  of  which  is  determined  "by  the  degree  of  irritation  of  the 
central  nervous  system  and  depends  on  the  condition  of  the  animals,  their 
age,  fatness  and  conditions  of  stables(pen8,  etc)* 

I.  P.  Pavlov  considered  the  pathological  proee*  •  as  a  determined  re¬ 
action  of  the  organism  to  the  action  of  a  specific  irritation  in  known 
conditions.  Re  credited  a  significant  role  in  the  pathological  process 
to  the  receptor  apparati-  peripheric  endings  of  the  centripetal  nerves. 

I.  P.  Pavlov  said; “It  seems  evident  tnat  in  the  life  of  a  complicated  or¬ 
ganism  the  feflex  is  the  most  essential  and  moat  often  nervous  appoerance. 
With  their  help  the  correct  and  exact  relation  of  sections  of  an  organism 
is  established  among  themselves  and  in  relation  to  tho  surrounding  condi¬ 
tions.  The  originating  point  of  the  reflex  is  the  irritation  of  the  peri- 
phorlc  endings  of  the  centripetal  nerves.  These  Lermina lions  penetrate 
all  the  organs  and  their  tissues.  These  endings  must  bo  considered  a.  °x- 
tremely  diverse,  specific,  similar  to  the  endings  of  tho  nerves  of  feeling 
adapted  each  to  its  own  irritation  of  a  mechanical,  physical  or  chemical 
character  or  formation.  A  degree  of  thoir  work  in  each  moment  determines 
tho  size  and  combination  of  the  activity  of  tho  organism8.  Besides  this 
Pavlov  pointed  out  that? 

"...extraordinary  irritations,  appearing  as  morbific  onuses,  represen 

specific  irritations  of  those  protective  apparatuses  of  an  organism  vhich 

are  assigned  to  buttle  the  respective  causes, 

We  think  that  this  representation  should  be  generalized  for  all  cjujos 

and  in  this  we  have  the  general  mechanism  of  adaption  of  the  erguhism  in 

general,  during  encounters  with  pathogenic  conditions  which  are  similar 

to  the  normal  irritations  and  adaptations  in  the  way  of  life,  which  have 

11 

specific  irritations  for  one  or  another  apparatus  . 
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Pavi  ov  stressed  the  special  si gnif icanco  0*  the  receptor  appar- 
atuoes  in  all  life  processes  of  the  or  L.  nl  n~,  in  particular  In  ita  respon¬ 
sive  reaction  to  e  introduction  of  specific  agents  of  Infection. 

luring  IZ'A  of  homer  the  virus,  as  indicated  above,  is  the  specific 
a  un t,  th  >  nature  of  which,  to  the  present  tiro,  is  insufficiently  studied, 
but  nan..'  of  its  peculiarities  are*  knows. 

At  one  tiro  the  opinion  existed  that, inf action  of  noroes  was  possible 
only  ir.tracorebrally  or  suboccipi tally.  At  the  preoent  tine  thero  are 
d...ta  which  allow  using  conditions  in  tests  which  aro  similar  to  the  natural 
conditions  of  infection.  It  has  been  established  that  the  introduction  of 
the  virus  into  any  nerve  stem  or  any  branch  cf  it,  and  also  into  the  cu»~ 
cles  of  the  adrenal  region,  rich  with  nerve  endings,  directly  eninating 
Iron  the  spinal  ccrd,  causes  infection  in  horseB.  This  indicates  the  speo- 
ific  electivity(affird ty)  cf  the  virus  of  IIM  to  the  nerve  tissue,  and  is 
confined  by  the  fact  that  an  intravenous  introduction  of  3Q-I0  deadly 
doses  cf  v.rus-brain  caused  infection  in  United  cases,  and  the  introduc¬ 
tion  of  the  virus  directly  into  the  lymphatic  ganglion  causes  infection. 

Besides  this,  the  constant  detection  cf  the  virus  of  I  Eli  of  horses 
only  in  the  tisanes  of  the  central  nervous  eyetos  indicates  another  pecul¬ 
iar!  tie#—  the  ability  to  develop  in  brain  tiesue.  He suits  of  teats  by 
?.  Yu*  JhcLerbatckh  or.d  S,  3.  Logginov  give  proof  of  tho  ability  of  the 
virus  to  multiply  in  brain  tissue.  This  was  done  by  injecting  horses  with 
PC  lethal  doses  of  virus  of  IELM  through  an  accipital  pin-hole,  ar.d  after 


vurio  a  per 

i 0 dr>  of 

ti ns  they  took  s  a  run  and 

6  *  n  dL  i  ©  d 

it  for  the  preae 

nee  of 

tho  agent. 

It  was 

established  that  the  liq 

-or  cf  : 

.0.  ses,  infected 

thuuly 

with  virus 

of  I  EM, 

does  not  contain  virus. 

of  lic.uid  tn*.,  . 

after 

*t  r  mutes. 

and  also 

other  samples,  taken  at 

yixj  :  CU3 

i r.tervals  'until 

the 

death  of  the  horse,  caused  no  infection^ during  intracerebral  introduction. 
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a  u  .upcncion  of  Drain  f roc  a  horse  infected  through  on  occipital  pin-hole, 
then  allied  vftor  6  houro,  contained  virus;  rabbits  infected  with  this 
suspension  became  infected  with  I Z1L 

Tho  elective  ch.-ractarietics  of  tho  virus  of  III!  and  i to  ability  to 
be  fixated  by  the  nomre  endings  are  confirmed  in  other  wo  rich. 

Multiple  introduction'’  of  snail,  and  single  introductions  of  large 
dooes  into  places  with  less  dovelcpod  nervous  systems,  do  not  stipulate 
tho  davelopcont  of  an  infect! ous  process.  Similar  data,  noted  by  A.  2. 

Sp or on ski  and  j.  F.  Pletsit,voia  evident  during  a  study  of  tetanus  torln. 
Tho  authors  established  that  the  pi..ce  of  injection  of  the  toxin  has  an 
important  maarlng  in  the  reproduction  of  the  tetanus.  Thus,  the  intra¬ 
muscular  introduction  in  the  region  of  the  extremitieo  is  taken  10  ticos 
smaller  than  during  intravenous  application. 

The  above  data  allows  the  assumption  that  in  natural  conditions  tho 
virus  of  ISM,  entering  an  organise,  dees  not  always  cause  infection. 

On  the  basis  of  the  above  data  it  is  possible  to  say  that,  in  natural 
coni' ‘tons  the  virus  of  I2M,  entering  the  central  nervous  system,  causes 
•  pathological  process  in  it,  A  direct  inclusion  into  the  pathological 
process  of  the  nervous  gyttea  stipulates  .an  acute,  end  often  very  acute 
courss  of  infection,  often  causing  death  in  1-2  days. 

In  the  initial  period  of  the  infection  process  there  appear  in  the 
ailing  horses  eign6  of  depression,  pawning,  hyperkinesia  of  the  lips  and 
drowsiness.  With  the  development  of  the  license  there  ia  a  limited  weak¬ 
ening  of  the  skin,  hair  and  knee  reflexes,  and  followed  by  the  anal  reflex. 
As  a  result  of  the  development  of  the  paitoiegi cal  process  in  the  central 
nervous  system  there  is  a  disruption  of  the  coordination  of  movement  in 
the  ailing  horse,  hyperkinesis  appears,  the  gait  become#  staggered,  the 
arltal  moves  in  circles,  irropressibly  rushes  forward. 
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7r.c  disruption  of  tie  reflector  activity  in  the  horce  caucoo  d' erup¬ 
tion  cf  the  functions  of  almost  ail  tho  organs,  and  especially  the  li-er. 
The  tiosuos  of  the  liver  lose  the  ability  to  process  the  products  which 
enter  it  from  the  disintegration  of  the  blood,  this  leads  tu  tho  accuo- 
culation  of  lro-f.u  quantities  of  bilirubin  in  the  blood  and  the  icteric 
coloration  of  the  mucous  mombranee,  subcutaneous  cellular  tiesuo  and 
several  other  organs. 

The  anpeara-ice  cf  bilirubin  in  the  blood  is  ordinarily  noted  somo- 
what  "or,  or  Binultanoously  with  the  icteric! ty  of  the  sclera  and 
rc  -us  nonbraes  of  the  eyes.  The  affection  of  tho  central  nervous  ayn- 
ti..:  attracts  a  disruption  of  tho  activity  of  the  parasympathetic  and 
sympathetic  systems,  which  leads  to  the  appearance  of  paresis  of  the  gas- 
tco-ir.teetinal  tract  and  bladder.  As  a  result  of  the  paresis  there  is  » 
termination  of  the  digestive  action,  poristalis  and  uria-tior..  Specific 
effects,  causing  a  stable  irritation  of  tho  control,  nervous  system,  lead 
the  uiiimal  to  or.  eicitatic  ich  is  accompanied  by  increased  muscle  work: 
«nd  abundant  prespirati on,  and  stipui  .tos  the  disruption  of  the  water  vol¬ 
ume  and  less  of  weight. 

'nth  tho  a:  poarar.ee  cf  pares! »  v?  t.n  muscles  of  the  glottis,  to:  gue 
mu  lips,  the  animal  is  not  in  condition  to  drink  water.  As  a  r*  suit  of 
tho  (Teat  lor'-  of  water,  duo  to  increased  muscle  action,  preupiralion  find 
inability  to  replenish  the  supply,  there  is  always  noted  a  duynesa  of  all 
the  mucous  membranes  which  contain  the  stemneh  and  intost-no#  in  the  or- 
,1  s  ^  o.  t  n  e  horse  ai  lung  with  ,  i_l  .*  *  n  tn  ©  ga  s  t  r  c— ■  i  n  t  c  s  -in  au  -  r  oc  t  t  r.  e  r  e 

originate  congested  phenomena  >hich,  in  their  t  urn,  lead  to  the  decay  of 
the  contents  of  th*  stocu-ch  ar.i  .  ate:  *  lr.es,  with  the  formation  of  toxic 
products, 

Ion-specific  tocins,  being  absorbed  and  entering  the  bloc i,  act  on 


the  liver  even  no;e. 


the  entire  organism  and  increase  the 
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—  i  the  disruption  of  its  burriar  and  processing  functions  render  a  severe 
disruptive  action  on  the  kidneys,  in  which  there  is  always  a  granular  de¬ 
generative  action  on  the  epithelium  of  the  urlniferous  tubul i  and  serous 
glomerulonephritis.  Variations  take  place  in  the  heart  and  other  orgvas 
also. 

Variations  are  abruptly  indicated  In  the  blood.  There  la.  a  respec¬ 
tive  increase  noted  in  the  number  of  erythrocytes(by  11/2  tir.es),  leuko¬ 
cytes  by  2-3  tines.  There  is  a  true  increase  in  the  number  of  red  and 
white  blood  cexle  at  the  De ginning  of  the  illness,  only  because  of  the 
increased,  production  of  them,  then,  as  a  result  of  the  condensation  of 
the  blood,  this  increase  is  relative* 

In  horses  with  IBM  there  1b  always  a  slowing  of  the  sedimentation  of 
erythrocytes  noted-  It  has  ijeen  experimentally  proven  that  this  phenomenon 
isstipulated  by  the  accummulation  of  bile  in  the  blood,  which  causes  dis¬ 
ruption  of  the  electrical  coadductivity  of  the  erythrocytes,  and  also  con¬ 
densation  of  the  blood,  which  is  caused  by  dehydration  of  the  organism. 

The  presence  of  disrupted  erythrocytes  is  often  noted,.  There  is  a 
significant  decrease  in  the  number  of  them.  The  reason  for  such  a  decrease 
is  as  yet  unknown,  but  the  very  fact  of  aneo&inophilia  is  an  unsuitable 
prognostic  sign.  The  number  of  monocytes  folly  decreases, end  this  indicates 
the  weakening?,  of  the  protective  properties  of  the  organism  and  the  oppres¬ 
sion  of  the  function  of  the  reticuloendothelial  system. 

Significant  variations  in  the  structure  of  the  neutrophils  are  noted, 
the  nuclei  of  which  arc  degenerated  with  sharply  segmentated  signs;  the 
protoplaema  is  friable,  with  great  quantities  of  granular  inclusions. 

In  the  lymphocytes  the^e  are  always  observed  vafriatione  of  the  nuclei 
and  friability  of  the  protoplasms.  Significant  changes  take  place  in  the 
bone  marrow  also. 


Vhiie  studying  the  cello  of  the  hone  m~ row  of  korae6  with  I2£N 
I.  G.  Pynnikov  noted  that  the  aysloblestic  group  of  cells  was  not  in- 
crer.ccd,  but  ycpung(  juvenile)  forma,  In  stages  of  sharply  expressed  degen¬ 
eration,  were  predominant  Id  it.  The  quantity  of  histiocytic  and.  aono- 
cytic  cells  was  increased  noticably. 

Tho  variations  in  the  blood  and  bone  marrow  indicate  tk®  distortion 
of  the  blood-creating  function  as  a  result  of  the  disruption  of  the  #©-* 
fleeter  activity  and  general  intoxication  of  the  organ! e a.  Under  the  in¬ 
fluence  of  those  causes  there  are  changes  in  the  walls  of  the  blood  vessels, 
accocpanied  by  numerous  hemorrhages  in  the  brain  and  spinal  cord,  parenchy¬ 
matous  organs,  mucous  membranes  of  the  gastro-iutestiaal  tract,  bladder 
ani  in  the  lymphatic  ganglion. 

The  dehydration  of  the  organism,  the  disruption  of  the  metabolic  and 
acidifying  processes,  in  the  ling  run,  lead  tc  an  abruptly  expressed  acid-* 
o»ia  and  anoxemia.  The  amount  of  lactate  acid  in  the  blood  is  increased 
by  1  1/S  times,  the  quantity  of  potassium,  calcium  and  sodium  chloride  is 
decreased.  The  carbohydrate  volume  is  disrupted;  and  an  abruptly  GXpr®KS«& 
glycemia  emerges.  The  reserve  alkalinity  of  the  blood  i«  lower«d;ph  of 
the  blood  reaches  6#$. 

As  a  result  of  the  affection  of  the  nervous  system  and  the  increased 
muscle  activity,  there  is  a  disruption  of  the  heat  voluae,  by  the  end  of 
tho  illness  the  temperature  of  the  body  is  below  normal# 

Kith  the  improvement  of  tho  condition  of  the  ailing  horse  there  is  & 
respectively  quick  restoration  of  the  activity  of  the  greater  hemisphere# 
to  normal,  and  also  of  the  ©xtaro-  and  intero- receptors. 

With  tho  restoration  of  the  functions  of  the  central  nervon#  system 
there  is  a  fading  of  the  nervous  excitation  of  the  ailing  boras,  but  the 
oppression  remains  for  some  time# 
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All  this  ir.diCc.tr-3  that  the  central  nervous  system,  inpaxticular  the 
cortex  of  the  train,  during  a  weakening  of  the  action  of,  or  full  absence 
of  a  cpetifie  irritation  possesoce  the  ability  to  quickly  restore  the  re¬ 
flector  activity  of  the  organism  while  the  variations  in  the  other  organs 


regain* 

Alter  a  clinical  improvement  in  the  ailing  horse  there  ere  noted 
pathological  appearances  in  the  various  organa,  tissues  of  it,  etc.for 
some  time.  Thus,  morphological  variations  in  the  liver  are  noted  for 
40  days  and  more  after  the  clinical  impro^ment  of  the  animal,  whi'*v'  « 
confirmed  by  biopay  of  the  liver  and  the  detection  on  the  25th  day  of  an 
increased  quantity  of  bilirubin  in  the  serum  of  blood  of  recovered  horses. 

Albumen  remains  in  the  urine  of  the  recovered  horses  for  15-18  days. 
In  the  white  blood  there  are  detected  pathological  cells,  mainly  of  the 
neutrophil  group.  These  appearances  indicate  the  residual  variations  in 


the  liver  and  hematopoietic  system, aud  require  en  accurate  and  lengthy 
obsei  tion  of  the  clinical  recovery  of  the  horse. 

In  case  of  an  adverse  courde  of  infection  the  pathological  processes 
in  the  ailing  horse  develope  very  quickly  and  are  accompanied  by  sharply 
expressed  irreversible  variations  of  a  dystrophic  character,  leading  to 
death.  Death  results  from  an  abrupt  disrupt?  on  of  the  activity  of  the 
central  nervous  systeD,  catastrophic  decomposition  of  the  albumen,  anoxemia 
and  paralysis  of  the  heart, 

COUBSS  OF  ILLNSSS,  The  incubation  period  during  natural  infection 
has  not  been  exactly  established;  on  the  basis  of  the  epizootological  data 
it  is  considered  to  o«  40  days.  The  course  of  the  illness  in  an  absolute 
majority  of  the  horse s  is  very  acute.  According  to  the  reports  of  various 
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authors  7&”S2£  of  the  horses  die  in  2^4S  hours.  During  a  lethal  beginning 
tho  disease  in  9? £  of  th"  cases  lasts  from  one  and  one-half  to  ten,  and 
only  in  certain  cases  to  16  days* 

The  prodromal  period  during  IEM  of  horses  is  very  short-from  several 
hours  to  one  day,  lees  seldoo  >5  days.  In  this  time  the  horses  are  slug¬ 
gish,  fatigue  easily,  move  with  a  lowered  head,  their  appetite  is  decreased* 

The  appearance  of  a  nervous  syndrome  is  regarded  as  one  of  the  early 
clinical  signs,  it  indicates  affection  of  the  nervous  system.  The  horses 
experience  a  disruption  of  sensitivity,  they  involuntarily  jerk  their  lips, 
do  chewing  and  6uctioning  movements  with  their  mouth,  shake  their  head, 
sometimes  raise  it.  A  twitching  of  certain  muscles  appears  and  their  is 
an  increase  of  prespiration  on  certain  sections  of  the  body.  The  coordin¬ 
ation  of  movement  ie  disrupted.  With  the  development  of  the  disease  the 
nervous  appearances  increase,  but  not  in  the  same  degree.  There  appears  an 
irrutional  icterus.  The  icterus  of  tho  mucous  membranes  grows  during  the 
entire  course  of  the  infection,  its  decrease  1b  coincide!  with  the  term¬ 
ination  of  the  activity  of  the  digestive  tract* 

With  the  full  absence  of  poristaltics  there  is  observed  an  extensively 
jtorge  quantity  of  bilirubin.  There  is  a  smaller  quantity  of  bilirubin  not6d 
during  an  inconplete  termination  of  the  peristaltics  in  the  ailing  iOrse, 
Most  often  of  all  the  first  appearances  are  the  nervous  appearances,  then 
the  icterus  of  the  mucous  membranes  end  weakening  of  the  activity  of  the 
gastro-intestinal  tract.  Irrogardless  of  the  quick  course  of  the  illness, 
a  majority  of  the  horees  become  gaunt,  this  Indicates  the  disruption  of 
the  metabolism  and  significant  dehydration  of  the  organism  in  connection 
with  the  increased  prcepiratic- 

The  paretic  appearances  sure  registered  later  than  tho  hyper  kinesis. 
Paresis  of  the  intestines,  masticating  muscles  and  lips  and  extremities 
are  most  conmoa,  less  often  with  the  tail.  According  to  Sbcherbatekh, 
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of  62  horses  with  full  pares  s  of  the  gastro-inteetinal  tract,  bk  fell; 
of  39  horses  with  incomplete  paresis,  that  ia,  with  a  weakening  of  this 
tract,  11  fell.  The  reflector  activity  i weakened  or  reduced  to  a  minimum. 
The  sensitivity  of  the  _kin  is  somewhat  lowered,  the  iliac,  taee  and  hair 
reflexes  are  gradua  Uy  faded,  especially  in  the  terminating  stage  of  the 
illness.  The  ear  and  anal  reflexes  fade  later;  a  significant  weaJtening 
of  them  indicates  the  severity  of  the  disease. 

Locomotive  disruptions  and  a  breakdown  of  the  coordinations  are  noted. 
They  appear  In  the  staggered  gait  and  in  the  movement  of  t-  j  legs  without 
bending  of  the  knees,  they  usually  remain  the  entire  illness.  Ailing 
horses  suddenly  stop,  stand  for  sometime  with  legs  far  apart  and  with  the 
head  almost  to  the  ground,  they  attempt  to  move  forward  without  going 
around  obstacles  ,  ae  if  blind;  sometimes  they  involunUrily  move  in  cir¬ 
cle#,  Standing  in  position,  the  ailing  horses  often  lean  their  head  to¬ 
wards  the  ground  or  cock  it  to  one  side,  during  the  presence  of  a  support 
they  maintain  their  head  in  any  position.  An  unexpected  fall  is  accompanied 
by  an  attempt  to  rise,  this  causes  the  animal  to  assume  the  pose  of  a  sitting 
dog.  Laying  on  its  side  the  horse  rnahes  swimming  movements  and  rears  its 
head  back  to  its  spine. 

During  the  entire  illness  there  is  obaervea  a  fascial  tremor  and  a 
jerking  of  the  muscles  of  the  shoulder  area,  chest,  neck,  lumber  region 
and,  lo as  often,  the  peritoneal  walls,  A  blow  from  a  blunt  or  percussion 
hammer,  ia  a  majority  of  the  ailing  animals,  might  cause  a  temporary  cur¬ 
tailment  of  the  Jerking. 

Another  indication  of  the  disruption  of  the  nervous  system,  mainly 
the  cortex  of  the  brainy  is  the  hypostesis  of  the  skin,  paresis  of  the 
action  of  swallowing,  partial  or  full  loss  of  sight,  rotainment  of  urine 


27 


u*»  the  height  of  the  illness  and  the  Invoiutary  urination  in  the  ter¬ 
minating  period  of  the  illness. 

All  the  enumerated  signs  appear  very  fast.  There  has  also  been 
noted  a  loss  or  fading  of  ccne  signs. 

In  an  absolute  majority  of  the  ailing  horses  breathing  becomes  more 
difficult  at  the  height  of  the  illness,  the  number  of  breathing  movements 
roaches  ! per  minute,  and  in  certain  cases-50-foO. 

At  the  termination  of  the  disease  the  breathing  becomes  deeper  and 
slower.  In  the  period  of  fading,  almost  a  deep  6leep,  the  breathing  re¬ 
mains  normal,  often  interupted  by  deep  inhalations. 

In  horses  ailing  with  IEM  there  is  constantly  observed  an  increased 
prespiration,  even  on  those  areas  which  are  dry  under  ex  Tamely  hard 
laboring  of  a  healthy  animal. 

The  dryness  of  all  the  mucous  membranes,  evidently,  it  connected  with 
the  singificant  dehydration  of  the  organism,  this  disrupts  the  metabolism 
and  heat-regulation  of  the  ailing  organism. 

Of  horses  under  our  observation,  only  12  animals  had  a  saliva 
dischcirge,  mainly  in  the  beginning  of  the  illness,  thle  differs  from  the 
rabies  disease,  which  is  accompanied  by  salivation  and  ends  with  death 
for  all  those  infected. 

The  percentage  of  recoveries  from  IEM,  particularly  if  treatment  is 
applied  Immediately,  can  be  high.  In  a  majority  of  the  ailing  animals 
the  breaks  through  to  recovery  is  most  often  on  the  3r<*  bo  4th  day. 

During  recovery  the  first  appearance  is  peri staltice,  then  restoration 
of  sensitivity  and  reflector  activity.  Some  of  the  cyr.tome  fade  slowly. 

Tho  icterus  often  lasts  for  a  long  time,  from  10-12  days. 

Dividing  IEM  into  a  violent  or  quiet  form  according  to  clinical 
appearances  is  quite  conditional;  only  one  or  another  r-ign  can  be  noted 


o*  boing  predominant.  Moot  often  there  la  an  lateraation  of  the  depres¬ 
sive  atatm.  with  the  excitation.  These  vary  in  intensity. 

THS  EHMaTOLOGI CAL  variations  in  the  aiding  horses  are  very  character¬ 
istic.  A  devoted  study  of  these  changes  proves  very  helpful  in  diagnosis. 

With  the  appearance  of  the  clinical  sigis  there  is  observed  an  increase 
la  the  nuaber  of  erythrocytes  and  bilirubin.  At  the  height  of  the  illnoss 
the  number  of  leukocytes  Is  increased  to  13-lb  thousand( sometimes  to  26). 

There  is  an  expressed  degenerative  'shift  to  the  left*  of  the  neutrophils. 

The  number  of  bacillary-nuclei  cells  reaches  8-12,  less  often  18-20 
Thoxe  ia  also  an  increase  of  the  number  of  myelocytes  and  immature  forms. 

As  soon  as  the  first  few  hours  of  infection  there  is  noted  a  decrease  of. 
tue  nuaber  of  eosinophils  and  lymphocytes*  After  8-10  days  the  number  of 
eosinophils  roaches  6$,  the  lymphocytes-^;*  The  degenerative  forms  of 
noutrophils  in  the  hemograms  of  recovered  horses  ia  encountered  in  1^-13 
days.  In  some  recovered  horses  the  eosinophils  and  lymphocytes  remain 
for  seme  time  (1-2  months). 

The  quantity  of  bilirubin  in  horse3  ailing  wrth  IEM  ie  fluctual  from 
10-90  units,  by  determination  according  to  Meilengrakht.  The  increase  of 
the  quantity  of  bilirubin  accompanies  the  appearance  of  icterus  on  the 
mucouo  nembranos.  The  clearer  the  icterus  is  expressed,  the  more  the 
detects’ le  the  bilirubin  is  in  the  blood. 

In  healthy  animals  the  quantity  of  bilirubin  is  8-12  units.  The  speed 
of  the  increase  of  the  quantity  of  bilirubin,  and  also  the  degree  of  it# 
indicator  are  orientations  of  the  severity  of  the  course  of  infection.  The 
lncre&ood  quantity  of  bilirubin  was  noted  18-20  days  after  the  noted  recovery. 

The  ESR  in  ailing  horBes  is  slower.  In  bo jh  the  victims  the  erythro¬ 
cytes  settled  in  the  first  15  minutes  from  0  to  10  divisions,  ia  one  hour— 
1^*18  divisions.  In  35^  of  the  ailing  horses  the  erythrocytes  settled  in 
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15  minutes  fron  5  to  18  divisions,  end  iu  an  hour-20-25  divisions.  In 
2. 2-1j  there  was  an  insignificant  hinder ancd  of  the  E2L  Of  31  horses  with 
an  Z.  S.  E,  of  0-10,  29  fell;  of  13  horses,  with  I5-3O  di visions  in  1$ 
mir.u~.ja,  7  i'6il(5hcherbato:ch).  Consequently  the  indicators  of  the  ESE 
can  carve  as  a  prognostic  sign  and  can  he  utilized  for  control  during 
tooting  of  rev  therapeutic  noasuree* 

COMPLI CATIONS  end  their  character,  The  residual  phenomena,  besides 
variations  in  the  blood,  are  noted  very  often  ia  recovered  horses.  Two 
ceces  are  discribed  where  there  was  affection  cf  the  nervous  system.  Thus, 
in  horse  So,  419,  three  yuarB  old,  after  recovery  there  was  a  disruption 
of  the  innervation  of  the  shoulder  muscle  with  a  successive  decrease  ofit. 
After  60  days  the  sensitivity  of  this  muscle  appeared  again  and  then  the 
innervation  was  restored.  In  a  4  year  old  mare.  No,  811,  in  45  days  there 
v ■««  -  disruption  of  the  swallowing  action.  The  animal  was  feed  artificially 
duringa  itc  illness. 

In  ailing  or  recovered  horses,  in  some  localities,  there  is  a  photo¬ 
dynamic  action  by  the  sun  rays  on  the  un-pigmented  sections  of  the  skin 
observed,  mainly  on  the  extremities  and  bridge  of  the  nose.  In  the  horses 
there  are  noted  hyperemia,  loss  of  elasticity(parchmentation) ,  swelling 
and  followod  by  necrosis  of  the  skinCa^ter  6-8  days),  then  the  entire  ae- 
crociznd  area  tears  away  like  a  thin  crust.  The  sections,  deprived  of  the 
akin,  heal  slowly.  As  a  prophylactic  we  smeared  the  respective  sections 
of  skin  with  tar,  once  every  three  days.  This  significantly  lowered  the 
appearances  of  the  photodynamic  effect, 

PSTHOLOGOANATOMICAL  and  HISTOLOGICAL  variations  in  the  horses  fallen 
from  ISM  ars  almost  identical. 

Examination  of  the  fallen  horse  usually  discloses  icterus  of  the  sub¬ 
cutaneous  cellular  tissue,  mucous  and  sarousm  int^^ont,  often  of  the  liver. 
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The  conjunctives  and  the  subcutanecuo  cellular  tissues  aro  intensively 
tinted  a  yellow  color,  more  than  the  mououa  mouth  and  nasal  cavities 
ana  digestive  tract. 

Almost  all  the  organs  show  signs  of  hnnrrhagec.  They  are  froa  fine- 
dotted  to  striated  and  circular.  The  hemorrhages  are  always  found  under 
the  doc on s  of  the  bladder,  gastro-intoatinal  tract,  on  the  heart  and  nasal 
bridge.  Necrosis  is  often  found  on  the  latter.  On  other  sections  the 
hemorrhag6B  under  the  mucous  and  serous  membranes  are  not  constant. 

In  a  majority  of  tho  cases  the  stomach  is  Bomowhut  enlarged  in  volume, 
over-filled  with  a  groat  quantity  of  dry,  often  compressed  food  ta-ssea 
which  have  an  acidic  type  odor;  analogic  appearances  are  significantly 
less  often  observed  in  the  large  intestine.  Tho  wall 3  of  tho  stomach  aro 
expanded,  thinner.  Tho  eqcoub  membranes,  a c  a  ruio,  are  sharply  hypor- 
emlated,  on  the  hyperomieated  sections  there  are  small  ulcerations.  Often 
it  is  covered  with  a  viscous,  grayish  mucus ( catarrhal  gastritic).  Some¬ 
what  less  often  analogical  variat  o:s  are  observed  in  tho  rectum.  The  walls 
of  the  small  intestines  are  often  swelled,  under  tho  mucous  there  ore  hemo¬ 
rrhages,  in  places  forming  hemorrhagic  Inflammations,  conypiaceo  5~?w-53  cm. 

Tho  liver  isusual ly  decreased  in  volume,  limp,  with  tapered  edges. 

The  pattern  cn  tho  cutting  is  particolored,  with  yellowish,  less  often  with 
yellowish- brow  tints.  In  numerous  cases  there  is  a  moerde  pattern.  After 
fixation  of  a  piece  of  liver  in  formalino,  tho  fixating  fluid  is  tinted  a 
greenish  color.  Sometimes  smaller  serouc  spots  aro  observed  on  tho  cutting. 

Tbo  lynphatic  nodeo  aro  slightly  varied.  The  pancreas  are  enlarged 
find  sharply  icteric. 

Other  o grans  aro  subjected  to  variation  leas  rojuxarly.  'Tho  most 
characteristic  are  tho  enlarguont  of  the  heart,  li apneas  of  Ks 
and  presence  of  inter-cu  ocular  hemorrhages,  Thu  chalet  on  nucs  '  ■:»  or.  limp, 
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the  tendono  ictorus.  The  intermuscular  lasers  are  eerously  infiltrated. 
7ne  degree  of  intensity  of  these  variations  are  in  direct  conjunction 
with  the  course  of  the  illness. 

Tho  histological  variations  in  the  organs  of  the  horses  which  have 
fallen  from  I KM  are  typical,  particularly  in  the  liver.  In  an  absolute 
majority  of  the  cases  there  are  clearly  expressed  dystrophic  variations 
and  degenorativ  adiposity  of  the  liver  cells. 

The  'stringer1  structure  of  the  cells  is  disrupted.  The  cells  of 
the  liver  are  without  structure,  many  of  them  isolated.  In  the  inter- 
iobulate  tissues,  and  also  in  tho  center  of  the  lobules,  there  is  a  re¬ 
tention  of  infiltrate.  These  variations  ore  so  typical  that  they  servo 
as  tho  basis  for  establishing  a  diagnosis. 

The  spleen  io  shrunken  or  without  definite  variations,  upon  dieaao- 
ti on  it  is  dry,  solid,  or  over-filled  with  blood.  There  is  noted  a  de¬ 
crease  of  tho  hemosiderin  in  it  during  histological  examination. 

In  the  kidneys  of  a  majority  of  the  fallen  animals  there  are  con- 
goatod  variations  and  a  cloudy  swelling  of  the  epithelium  of  the  con¬ 
voluted  tulles.  In  numerous  cases  the  variations  in  the  kidneys  are 
almost  un-no ti cable. 

In  the  brain  the  variations  are  constant,  but  net  strictly  specific, 
Most  often  there  is  an  eiproosed  hyperemia  of  the  vessels,  loss  of t an¬ 
ode  nr,  In  approximately  pO>  of  the  cases  small  punctate  hemorrhages  aro 
presort  in  all  the  sections  of  the  brain,  also  hemorrhaging  in  the  spina. 
cor 


according  to  the  data  of  one  veterinary  ccnnic.io 
examination  of  mD  brain  specimen,  hemorrhaging  was  ost 
?.  ?.  ?irog,  while  studying  the  brain  from  20  animals, 
noted  hemorrhaging  in  12  cases. 


i ( 1 p hh  ,  during  the 


ablishod  in  21  cases, 
fallen  from  IZ.i, 
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3,  G.  Ivanov  and  3.  A,  Priselkova  determine  the  variations  in  the 
central  nervous  system  aa  degenerative  processes  and  only  in  separate 
cases  os  an  inflammation.  Pireg,  during  examination  of  a  number  of  horses 
having  fallen  from  ISM  under  natural  conditions  of  infection,  did  not  de- 
toct  an  inflammatory  appear&nco  in  any  of  the  brains. 

3IACZC5IS  for  ISM  is  based  on  the  detection  of  a  clinical  chart  for 
horses,  this  includes  affection  of  the  nor.ous  system  in  conjunction  with 
icterus  cf  all  the  visible  mucous  membranes  and  atenia  of  the  gastro¬ 


intestinal  tract. 


A  pathological  dissection,  in  particular  a  histological  examination 
of  the  brain  of  fallen  animals,  has  an  essential  importance  for  tho  estab¬ 
lishment  of  an  initial  diagnosis,  and  in  successive  case3-  for  the  confirm¬ 
ation  of  the  diagnosis. 

Soviet  acientists( Zotov,  15^3;  She her bated!,  Sidorenko,  Sy ague v, IQ ho; 
M.  V.  r.ovo  and  K.  V,  Shtaly,  19^-9 f  Pyagin,  19r?)  applied  the  ITT  method 
of  analysing  the  serum  of  ailing  and  recovered  animal, s.  Phis  method  has 


an  important  el.  dficance  in  a  differential  diagnosis  of  v.  rious  encopha- 
1 5  lea  and  food  polconing{ dhcherbatekh,  Sidorenko). 


-n  early  diag 
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of  the  infection 


irsea  with  I KM  by  the  presence 


of  an  increased  quantity  of  bilirubin  ir.  the  bicod  proved  itself  not  worth 
while.  However,  ths  determination  of  the  content  of  bilirubin  in  the  blood 
of  ailing  horses  along  with  an  ZSZ  and  an  enumeration  of  the  hemograms  can 
be  used  for  the  diagnostic  purposes,  A  retarded  -hi  and  an  increased  quant- 
ity  of  bilirubin  do  not  serve  as  specific  indicators  of  am  IZM  infection, 
but  with  other  data  and  w 
they  simplify  the  dl ago o 3 i g , 


vith  the  presence  of  a  cr.aractori : 


Zxacting  method  of  diagnosing  early  or  concealed  f**ms  of  IZM  of  horse 
have  not  as  yet  been  developed. 


/ 
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7h o  biological  method  of  diagnosing  for  I  EM  on  lab  anir.a'  t  '  cause 
it  ic  comolicnted  and  lengthy,  has  not  rocieve  any  great  practical  appli¬ 
cation,  but  can  be  used  to  exclude  rabies, 

EIl-TZrC'rriAL  diagnosis  has  been  developed  quite  clearly.  )  great¬ 
est  interest  in  in  the  differentialion  of  1 71!  from  rabies.  During  rabies 
the  characteristics  of  the  disease  axe  bites,  lengthy  salivation,  intense 
excitation  and  unxe3t.  Sables  passes  with  an  increased  temperature,  onuy 
in  the  last  days  dc-';.  it  drop  to  C«  7he  duration  of  the  illness  is 

varied,  an  average  of  6~5  days.  Death  rate-iOO^.  Sensitivity  at  the 
locale  of  the  bite  is  increased.  An  aggressiveness  towards  animals  and 
mar.  la  noted,  also  paralysis  of  the  degiutitory  muscles  and  back(tail). 
There  is  an  absence  of  icterus  of  the  visible  mucous  membranes.  The  ator.ia 
of  the  gastro- intestinal  tract  is  weakly  expressed.  A  histological,  exam¬ 
ination  usually  .scloGes  Hegri  corpuscle a{ bodies)  in  the  ganglion  ceils 
of  the  brain. 


TuE  CS1IA  diaease  differs  mainly  by  its  peculiar  histological  irta- 
tlona  * ..  the  central  nervous  system  (presence  of  Joest  bodies'  ,  duration 
of  course'’  10-ib  day's)  end  socorol  opizootologic.il  peculi  -rities  (registered 
in  y^.-func  and  lull ;  in  sunmor-fali  roriod. 


ihTCh'DARY  enccphalides 

are  encoun 

vt'J  -  ‘A  Ci.  X  ■ 

i-.fcctiona,  Icuitaliia,  loss 

often  duri 

ulosus,  strangles  and  less 

often  with 

V  ~ *■>  4 


tno  ue  e  n  ^  <«  r  r.  ;  n e  s 


ki*vlA 


.-jort.on  ol  rjires.  ’.'he 
nuriie J  is  th.it  they  appear  on  the  horizon  of  a  determined  infection,  de¬ 
velops  slowly  and  very  often  are  neco  p anied  by  residual  phenomena. 

ac  aiding  to  A.  Sincva,  the  servo- -.3  appearances  during  secondary 
enceplu-lide »  are  not  of  cr.e  type;  most  of t«n  they  restrict  themselves  to 
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,  The  clinical  signs  during  those  encepkalidea 
aro  characterized  by  a  nuclsic  process  and  seldom  differ  Iron  the  great 
list  of  nervous  signs  which  are  observed  during  I  Eli,  As  6  rule  the  sec¬ 
ondary  encephaiide3  aro  accompanied  by  a  high  temperature.  During  histo¬ 
logical  examination  there  are  nucleic  encephalidos  detected  in  the  brain 
of  tha  fallen  animals. 

PCCD  POISONING  is  differentiated  from  I  ID;  very  easily,  Artemisia 
taurica  is  somewhat  similar  to  I EM  according  to  its  clinical  chart. 

Clinical  signs  of  poisoning  develops  very  quickly  after  a  horse  eats 
grass  with  \y  type  of  poisonous  worcwood(Artemisia).  Icterus  is  absent. 
The  course  of  the  illness  is  accompanied  by  significant  excitation;  the 
horse  tries  to  go  forward,  back,  falls,  stands,  strikes  its  head  against 
the  ground,  luring  poisoning  by  wormwood  there  are  noted  clonic-tonio- 
spasns,  and  also  jerking  of  the  head  and  neck.  The  infection  usually  pass¬ 
es  ’ d th  a  temperature  which  sometimes  reachs  *!0  C.  During  dissection  of 
the  corpse  there  is  usually  some  catarrhal  inflammation  of  the  gastro¬ 
intestinal  tract,  sometimes  a  chart  of  general  intoxication.  Daring  a 
histological  of  the  organs  there  are  noted  significant  variations  in  the 
parenchymas ou6  organs  and  punctate  .  enorrhaging  in  the  central  nervous 
system. 

According  to  clinical  appearances,  some  poisoning  of  horses  by  Bheep 
sorrel,  horsetail,  belladonna  and  other  poisonoxxs  grasses  ressembies  I EM, 
The  nervous  appearances  during  poisoning  by  these  grasses  are  combined 
with  atonia  of  the  intestines.  Excitation  and  oppression  interchange. 

The  mucous  membranes  are  seldom  hyperemiated,  dry.  Single  or  many  animals 
simultaneously  are  poisoned  by  these  grasses, 

BOTULISM  is  caused  by  a  L.  rse  eating  some  date. mined  food.  During 
examination  of  the  forage  and  contents  of  the  stomach  there  ere  found 
t-xias  of  botulism.  Icterus  of  the  mucous  membranes  is  absent.  The  act 
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of  swallowing  la  disrupted  in  the  horses  and  the  lower  jaw  hargB  down. 
Co'-roscior.  is  accompanied  by  ’weakening  of  the  animal  during  retention  of 
sensitivity  ar.a  a  slight  weakening  of  the  reflector  activity.  The  death 
rate  is  usually  high.  The  course  of  the  'sense  i6  1-8  days.  A  gelatinous 
infiltrate  ir.  the  trachea,  hemorrhaging  under  the  large  intestine,  epi c- 
nrdia,  cap  a ’-tie  of  the  kidneys,  in  the  lungs  and  brain  is  detected  during 
dissection. 

The  dif :crer.tintior.  of  IDM  from  Surru  casernes  attention,  especially 
during  the  presence  of  excitation  or  oppression  of  the  animal.  During 
microscopic  examination  of  the  largo  drops  of  blood  there  have  been  found 
trypanosoma,  snd  the  CFA  'with  specific  antigens  was  positive. 

Vfhen  diagnosing  for  a  disease  it  is  necesBcry  to  donsider  the  epi- 
scotological  status  of  ohe  region  in  which  the  animal  is  located  find  the 
locality  from  which  the  animal  came. 

With  a  differential  diagnosis  of  IEM  of  horses,  the  epizootological 
conditions  of  its  outbroak,  time  of  year,  ch  cter  of  the  area,  the  de¬ 
gree  of  dissemination  and  degree  of  infection  of  horses  and  other  animals 
are  taken  into  consideration. 

ThSATlGET,  Many  variour.  measures  and  preparations  have  been  UBed 
against  IEM  of  horses.  There  have  beer,  applications  of  atoxyl,  rivanol, 
artcoline,  bismuth,  Alcohol,  albirgin,  mercury  bi-iodide,  laxative (purge) , 
mechanical  removal  of  the  fecal  masses  through  the  rectum,  Cf theterizat»on, 
chilling  of  the  entire  body,  ice  on  the  head  and  others# 

A  hyperimmune  serum  has  been  used  extensively  for  the  treatment  of 
IEK.  According  to  S.  N.  Veshelesski,  it  lowers  the  death  rate  by  10-1 5"-. 


Besides  this,  application  of  a  hyperimmune  serum  was  made  in  combination 
with  urotropine(hexamethylenetetramrne).  Of  42  horseG  treated  with  hyper¬ 
immune  serum  with  a  simultaneous  injection  of  urotropiae,  27  horses  survived. 


Tho  obtained  data  do  not  allow  cay  conclusion  of  the  high  effectiveness 
of  the  serum,  even  during  injections  of  high  d&9es( 200-400  ml). 

Somewhat  better  results  were  obtained  during  the  application  of  the 
hyperimmune  serum  in  the  following  manner:  2 5“ 3 5  ^  bhe  eerun  arc  in¬ 
troduced  through  a  guboccipi sal  puncture ;  after  30  ainutes  200-300  ml  of 
this  a ame  serum  &r®  subcutaneously  injected  into  the  region  under  the  sheet, 
or  into  the  nock;  laxative  and  cordial  substances  are  introduced  simul¬ 
taneously  with  tne  hyperimmune  serum®  The  treatment  in  repeated  '5-4  tires® 
Of  39  horses  that  were  treated  this  way,  29  horses  recovered® 

The  hyperincune  serum  for  medicinal  purposes  was  prepared  in  the 
following  manner*  Increasing  doses  of  viru~ -vaccine  ware  introduced 
to  horses  over  a  period  of  six  non ths( intramuscularly}*  At  first  0*2  g 
of  brain  substance  was  introduced,  then  each  successive  dose  wgb  increased 
o.l  g.  Interval  between  injections-l£>  days*  Three  final  doses  of  the 
virus-vaccine  were  introduced  steboccipi tally®  Toe  serums  obtained  by  this 
method  reliably  neutralized  the  virus,  and  the  CPE  gave  an  ©von,  positive 
result. 

Non-specific  hyperimmune  serums  were  also  tried  for  the  treatment  of 
ailing  horses.  P.  P.  Gerasimovich  and  A.  I.  Ulendeeva(1943)  applied  var¬ 
ious  serums;  anti-anthrax,  anti -para typhus,  anti-colibacillosis,  and  alod 
serums  of  blood  used  against  plague  of  swine,  Urotropine,  methyltheo- 
bromine,  camphorated  oil  or  spirit  of  sampho.  was  injected  simultaneously 
with  the  serums.  According  to  the  authors,  in  comparative  tests,  the  best 
results  were  obtained  during  the  application  of  tho  swine  plague  senim(£0f5 
recovery).  Almost  identical  results  were  obtained  by  these  authors  during 
utilization  of  the  blood  of  canvalescents.  An  accurate  verification  of  the 
dlscribed  method  of  treatment  did  not  give  any  positive  results. 

A  10$  solution  of  urotropine  and  a  1-2$  solution  of  formaline  have 
been  used  for  the  treatment  of  horses  ailing  with  I EM,  ^oseo  were  of 
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lOG-lpG  ml.  These  measures  gave  inconsistent  results. 

From  1939  to  19^9  there  has  been  an  accumnrolation  of  material  on  the 
treatment  of  horses  with  IEM  by  introducing  20-30  ml  of  a  2-3>  solution 
of  Urotropine  into  the  subarachnoid  area#  However,  according  to  medicinal 
results,  this  method  of  injection  did  not  differ  from  the  intravenous  in¬ 
jection  method. 

V.  I,  Yakushev  obtained  bettor  results  during  cuboccipital  appli¬ 
cation  of  urotrepine.  According  to  hic(l9^6),  the  suboccipital  intro¬ 
duction  of  doses  as  much  as  ten  times  smaller  than  ordinary  stipulated 
a  good  effect*  Yakushev  injected  10-20  ml  of  a  10 p  urotropine  solution. 

Good  results  were  obtained  in  193S“19^0  during  the  treatment  of  ail¬ 
ing  horses  with  urotropi na  and  oxygen.  The  oxygen  was  introduced  under 
tbs  okine  in  doses  of  10-12  liters,  twice  a  day  into  the  region  under  the 
cheat,  the  urotropine,  also  twice  daily,  intravenously.  It  is  recconmaded 
that  the  treatment  of  horses  ailing  with  I £15  be  treated  on  the  following 
scheme: 

1)  10-12  liters  Of  oxygen  are  introduced  under  the  skin  of  the  sub~ 
thoraic  region  aad  cental  region; 

2)  3QQ  ml  of  a  physiological  solution,  in  which  a  preliminary  dilu¬ 
tion  is  cade  of  15  grade  of  urotropine  and  30  gr?™  of  glucoas,  are  in¬ 
jected  intravenously  at  the  same  ,imei 

3)  every  hears  20  'u.  of  conphorated  oil  are  Introduced  'under 
the  skin; 

k)  two  times  a  day  a  deep  enema  of  warm  water  (10-12  liters  at  25“  3 oC), 
with  an  addition  of  potassium  permanganate  in  dilutions  of  1:1  000  is 
glven|.. ... 

Of  12  hcrsv.3  treated  according  .as  schema,  33  horses  recovered  and  8 
fell  (Sheherbatekh).  According  to  the  author,  thin  method  of  treatment 
of  horses  with  IEM  is  directed  to  me  lowering  of  the  acidosis,  azotemia, 
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anoxemia,  for  the  support  of  tko  muscular  function  of  the  heart,  to  the 
combatting  of  the  specific  acent  and  toxemia  of  the  organism, 

A  so  called  ' ckiori do  therapy1  was  suggested  for  the  treatment  of 
horses  with  IEM.  It  is  as  follows.  200  ml  of  a  hypertonic  solution  of 
sodium  chloride  were  introduce  intravennously.  After  JO  minutes  a  liter 
of  a  colution  (prepu-ed:  sodium  chloride  1*0.0,  potassium  chloride  1.0, 
sodium  bicarbonate  1.0,  magnesium  chloride  0.?,  50 ^  calcium  chloride  5«0, 
distilled  water  5  liters)  web  introduced  under  the  skin  in  the  region  of 
the  subthoraic  or  costal. 

The  chloridfttherapy  is  mainly  directed  to  tho  increase  of  the  con¬ 
tent  of  chloride  in  the  blood,  and  the  decroase  of  azotemia. 

The  veterinary  commission  applied  the  chloridothcrapy  method  along 
the  following  scheme* 

1)  150  ml  of  a  105o  solution  of  sodium  chloride  were  introduced  intra- 
venouely  to  the  ailing  horseo.  The  dosee  was  given  once  daily  until  full 
recovery  of  the  horse(3-5  days); 

2)  30-60  minutes  after  tho  injection  of  the  sodium  chloride,  100  ml 
of  a  IC'i  solution  of  urotrupine  were  injected  intravenously,  }0-^0  g. 
of  glucose  were  introduced  simultaneously  with  the  uxotropine* 

3)  20  ml  of  camphorated  oil  were  introduced  under  the  skin,  this  was 
repeated  after  6-32  hour6; 

4)  all  the  ailing  horses  reciev-.d  ICO  g  of  Glauber  colt  with  water 
and  feed  daily.  The  mouth  area  was  partially  3prayed  with  water* 

5)  the  bladdor,  overfilled  with  urine,  was  massaged. 

It  was  established  that  in  the  pathogenesis  of  IEM  of  horsee  tho  spec¬ 
ific  agent  plays  a  determining  role,  it  leads  to  a  disruption  of  tho  intero- 
extero-receptors  by  its  innediate  action  on  tho  nerve  centers,  cortex  and 
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subcortox  regions  of  the  brain*  Therefore,  it  is  very  valuable  lengtny 
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measures  of  retardation  ,  along  with  the  specific  substances,  be  applied. 
This  pathogenetic  therapy  can  be  applied  by  various  nears. 

There  is  an  accumulation  of  material  on  the  treats,  at  of  horses  with 
JEM  by  application  of  lengthy  barbital  or  chloral-hydrate  narcosis,  with  a 
simultaneous  introducti cncf  urotropine,  Recovery  was  noted  only  in  a  few 
horses.  Experiments  on  rabbits  established  (, Shcnerbatekh,  Sidorenko)  that 
the  veronal  retards  the  development  of  the  disease  only  for  the  period  of 
the  narcosis. 

An  earlier  isolation  of  the  ailing  horses  and  a  timely  application  of 
medicinal  measures  aids  in  the  recovery  of  the  horses  from  I EM,  The  success 
of  the  treatment  depends,  besides  this,  on  the  immediate  submission  of  the 
horse  to  rest,  lrregardless  of  where  it  is.  Categoricly  it  is  not  advisable 
to  transport  the  ailing  horses.  The  veterinary  aid  should  be  rendered  on 
the  spot,  and  necessary  caso6  should  have  motor  transportation. 

Horae*  with  IEK  in  open  areas  should  be  tied  to  a  Btako  or  other 
firm  object.  All  hard  objects  should  b».  removed  from  the  areas  feserved 
for  the  ailing  horses,  ’.'hen  horses  are  stabled,  the  floor  should  be  ab¬ 
undantly  covered  with  beading,  and  the  wells  with  straw  mats  to  avert 
injuries  to  the  animals,  A  2^  hour  watch  over  the  ailing  and  recovering 
animals  should  be  kept  by  voterinary  poraorua. 

The  ailing  horses  are  feed  green  greos,  finely  chopped  root  plants 
(carrot3,  beets),.  V/ater  is  offered  \ri  theut  licit.  Upon  refusal  of  water 
it  is  recco amended  that  deep  enemas  be  made  J—k-  times  daily,  5-1O  liters 
of  water  each. 

The  recovering  animals  are  feed  grasng  finely  chopped  root  plants 
and  bran  mash,  and  5^  g  of  Glauber  salt  per  day  if  icterus  is  pr exeat. 

The  horses  are  gradually  put  to  work  from  the  lO-J^th  day  after  the 
clinical  recovery. 


SPECIFIC  prophylactics.  The  development  of  a  method  of  specific  pro- 
phylf.cti.c3  against  IEM  of  horces  was  possible  only  in  tho  3uiee  of  this 
century  when  the  etiology  of  this  disease  was  elearifled.  A  formolvaccine 
from  the  brain  of  spontaneously  fallen  horses  was  suggested  and  tried(Leven- 
berg,  Vesheiesski ,  Shcherbatekh  and  others).  Much  time  was  spent  :  the 
testing  of  formolw  end  cartol-giycerine  vaccines,  prepared  from  rabbit 
brain (Bogdanov,  Yarkina,  Shcherbatekh),  in  field  testa.  Iohukov  and 
Mutovln,  on  the  basis  of  data  obtained  during  a  study  of  the  photodynamic 
action  of  methylene  blue  on  the  virus  of  1211,  suggested  photovaccinc.  The 
latter  was  tried  for  some  time  in  field  tests  with  irregular  results. 
Verifying  tests,,  ctsnductod  by  Shch'rbatekh  and  Levashov  (19^7),  on  o500 
horses,  with  an  equal  n unbar  of  control  animals,  established  that  photo- 
vaccination  does  not  possess  immunogenic  properties. 

A  low  immunizing  effectiveness  was  established  (Shcherbatekh)  curing 
testing  of  a  weakened  vaccine  which  had  been  prepared  from  the  brain  of 
a  horse  experimentally  infected  with  the  vixna,  JEM, 

ifumeroua  scientific-research  institutes  proved  the  adaptation  of  the 
virus  of  ISM  of  horses  on  chicken  embyyoe.  This  served  ae  the  ba3is  for 
the  production  of  a  vaccine  from  chicken  embryos  infected  with  the  viruo 
of  ISM.  M.  D,  Polekovskl  suggested  a  formel-embryo-vaccine,  which  was 
tried  on  a  large  number  of  horses.  Data  obtained  do  not  allow  ary  deter¬ 
mined.  opinion  of  the  effectiveness  of  this  vaccine,  because  along  with 
the  positive  indications,  there  are  reports  which  state  that  in  several 
regions  the  icrmoivaccine  from  chicken  embryos  does  not  render  any  it»- 
ahniilng  action  against  I EM  of  horseB 

The  appllcation( Shcherbatekh)  of  a  'native*  vaccine  prepared  from 
a  virulent  brain  of  a  rabbit  gave  no  positive  results  during  subcutan¬ 
eous  injection  to  horses  in  field  and  lab  teste. 


Effective  results  of  Immunization  against  I  EM  were  obtained  by 
Shchorbatekh  and  Levashov  in  19^3~^9^7»  Those  authors  proved  that  a 
suboccipital  introduction  of  a  virus-vaccine  stipulates  a  direct  and 
durative  immunity  in  the  inoculated  horses  against  experimental  infec¬ 
tion.  Cf  76  vaccinated  horses,  6  became  ill  after  a  controlled  infection, 
30  of  32  control  horsoa  fell,  Analogical  data  wore  obtainod  with  suc¬ 
cessive  tests.  The  suboccipital  introduction  of  the  virus-vaccine  creates 
a  non-ausceptability  in  the  majority  of  the  cases.  The  immunity  appears 
6-10  days  after  the  inoculation  and  lasts  no  less  than  two  years.  This 
quick  creation  of  an  immunity,  according  to  the  authors,  is  possible  be¬ 
cause  me  method  of  injection  of  the  vaccine  allows  for  its  immediate 
action  on  the  central  nervous  system,  as  a  result  ,  thore  is  a  very  quick 
reactive,  stable  reaction  of  the  complete  organism. 

The  suboccipital  vaccination,  developed  in  experimental  conditions, 
has  a  great  theoretic,  as  well  as  practical  potential,  because  some  data 
indicate  that  even  in  natural  ooaditcas,  positive  results  can  be  obtained. 
The  above  authors  vaccinated  JS  horses  with  4  5  as  controls,  it  was  estab¬ 
lished  that  6  of  the  cor  rol  horses  became  infected,  4  fell  of  this  number 
non  of  the  vaccinated  animals  became  ill. 

More  on  the  possibility  of  obtaining  an  effective  immunity  in  prac¬ 
tical  conditions  is  the  fact  that,  two  ho;  ses,  recovered  after  natural 
infections  with  encephalomyelitis,  did  not  react  to  an  introduction  cf  a 
lethal  dose  of  virus  of  I EM,  while  the  control  animals  became  ill  and 
fell  after  the  introduction  of  a  similar  dose. 

'.'itb  the  obtainment  of  positive  results  on  a  large  number  of  horses 
in  practical  conditions,  tho  suboccipital  method  of  vaccination  could  bo 
utilized  for  tho  liquidation  of  the  enzootic  of  lEii. 

The  complexity  of  the  application,  of  the  suboccipital  method  f  vac¬ 
cination  lead  the  authors  to  search  for  a  more  direct  method  of  immunizati 
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Using  the  Pavlov  studies,  on  the  receptor  apparatus, and  tho  work  of  his 
etudentsCChornigovsld,  and  others),  which  proved  tho  presence  of  propri- 
ceptors  in  the  muscles, as  basis,  Shchorbatekh  and  Levashov, in  1 9^7.vorificd 
a  test  on  the  intramuscular  infectionof  horses  with  positive  results.  This 
led  to  tho  dovolopnent  of  an  intramuscular  vaccination  ago! nr. t  Id;:.  Por 
thin  goal  the  authors  C6leeted  tho  cuhrarenal  rogion,  being  the  most  abun- 
dant  with  specific  receptors  which  axe  cuoceptablo  to  the  action  of  specific 
irri  tationr, -virus  antigens. 

Ghchcrbutekh  and  Sidorenko,  in  lab  tests,  established  that  the  intra¬ 
muscular  introduction  of  the  virus  vaccine  of  IEk,  into  the  lumbar  region 
of  rabbits  and  horses,  creates  a  non-succcptabili ty  in  the  immunized  an¬ 
imals.  Of  3^  horses  vaccinated  twice  by  this  method,  29  horses  didn't 
became  ill,  5  did.;  of  13  control  animals,  10  became  ill.  Almost  analog¬ 
ical  results  were  obtained  in  tests  on  rabbits.  Of  21  twice  vaccinated 
rabbits,  infected  with  a  lethal  dose  of  the  original  virus,  19  lid.  not 
become  ill,  while  all  the  control  animals  became  ill  and  full,  Tho  dura- 
tivity  of  tho  immunity  has  been  verified  to  two  years,  Shcherbntekh  and 
Siiiroenko  developed  a  method  of  prop-ring  and  uppliyir.g  ary  vaccine  along 
with  tho  application  of  the  Ini;  liquid  vaccine,  Tho  dry  vaccine,  ac'ord- 
iug  to  the  authors,  has  tho  advantage  that  its  immunising  properties  last 
two  years  in  storage,  that  in,  7  times  longer  that  the  liquid.  The  results 
of  immunization  of  rabbits  and  heroes  with  the  dry  vaccine  are  the  some  as 
those  with  the  liquid  vaccine. 

3200  horses,  with  an  equal  number  of  control,  wore  vaccinated  in  a 
formerly  susceptible  urea,  for  cere  than  two  years  no  infections  wore 
noted  among  the  waccinato-  horses. 

The  application  of  this  method  of  vaccination,  in  the  lumbar  region, 
led  the  authors  from  tho  anatomo-physlological  exclusion  of  this  urea, 
and  from  the  Pavlov  teachings  on  nervism.  The  organism,  as  a  whole, 


accomplishes  its  functional  reconstruction  through  the  nervou^  syste: 
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A  test  showed  that  an  antigen,  through  the  nervous  system,  mobilises  the 
organism  of  the  animals  for  the  protection  against  infection.  The  ac¬ 
cepting  reaction  c:  the  organism  la  confirmed  by  the  .  osltive  rosul to  of 
complement  fixing  "*actionc( CTR)  during  c.'taoi  nation  of  the  so  rum  of 
vaccinated  animals. 

fcHAdUBBo  0?  CC13ATTIBS,  In  the  affected  areas  the  blood-oucking  in¬ 
sects  are  considered  to  be  the  most  probable  vectors  of  the  infection. 
Besides  the  specific  prophylactics,  there  are  general  precautions  included. 
These  include  individual  protection  cf  the  animal  from  the  bites  of  heaato- 
phogia  and  ticks,  for  this  there  are  night  grazings, and  in  the  day  the 
horses  are  kept  in  darkened  buildings. 

Barly  spring  covering  of  w.-ter  spots  with  oil,  and  a  fall  burning 
of  grasses  are  possible  measures  for  the  extermination  of  the  vectors. 

In  sones  which  are  affected  by  the  IBM,  there  are  prophylactic  mel¬ 
iorative  works  (drying  of  marshes,  cleaning  of  bruoland,  etc).  DI/2,  Kex- 
acl.lorano  and  other  preparations  have  been  used  with  great  success  for 
combatting  these  insects.  The  most  convenient  form  of  applying  the  in¬ 
secticides  is  by  dusting  or  aerosols,  but  suspensions,  emulsions  and 
oils  can  be  u?  .  d. 

A  great  role  in  the  prevention  of  infection,  including  IBM  of  horses,, 
is  played  by  the  measures  which  oro  diroctcd  to  increasing  the  resistance 
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Then  it  nas  been  established  that  a  horse  is  til.. mg  from  IBM,  there 
is  a  quarantine  and  measures  to  exclude  the  possibility  cf  dissemination. 
The  horses  in  stables  are  divider  immediately  into  smaller  group  s(lp-TO) 
and  are  ha n t  separate. 
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Tho  veterinary  workers  inform  the  neighboring  points  end  aroas  of 
the  appearance  of  IDli,  organise  mechanical  cleaning  and  decinfocticn  of 
of  tte  areas  where  the  ailing  and  fallen  horses  are  located. 

do  animals  are  allowed  wo  traoapaaG,  enter  or  leave  n,i  infected  area 
The  ailing,  recoverying, and  also  those  horses  under  cbs.  rvation,  are  iso¬ 
lated  in  stables,  or  in  spoci<_l  sections  of  open  land  m-nich  have  been 
appointed  for  such  use.  enrage  is  not  permitted  out  of  tho  area  uubil 
after  the  quarantine  is  lifted. 

Dairy  products,  poultry,  grain  and  technical  cultures  arc  allowed 
to  leave  the  aiea  only  after  all  measures  of  desinfection  and  control 
have  been  utilized,  and  tho  regional  veterinary  gi.es  a  release. 

In  the  threatened  areas ( nei ghboring  brigades,  etc.)  tae  veterinary 
personal  conduct  daily  inspections  of  each  animals  by  means  of  a  tem¬ 
perature  check,  apoly  measures  for  the  betterment  of  stable  ,  work  and 
feed  ronditione,  include  S  0 *  sodium  chloride  in  the  feed  for  each 

horse,  conduct  sessions  and  meetings  with  the  horsemasters  and  observo 
the  brigades  for  early  signs  of  infection. 

Any  simple  bull -.ling  can  bo  asu  for  the  isolation  of  the  horses,  or 
they  can  be  kept  in  the  open.  ..  uses  suspected  of  becoming  infected 
(icterus  of  the  mucous  membranes,  quick  fatigue,  email  deviations  from 
normal)  are  kept  in  separate 'pre-i eolation'  areas  and  are  subjected  to 
prophylactic  treatment  with  ur  atropine;  they  rocieve  pD  g  of  sodium 
chloride  each,  per  day. 

The  horses  with  acute  courses  of  infection  core  kept  in  a  separate 
group  and  treated.  The  rocoverying  horses  arc  also  kept  separate  and 
slowly  put  to  work  cf ter  It.  20  days.  Tho  fallen  animals  are  quickly 
removed- taken  to  a  disposal  plant,  in  the  absence  of  one- to  an  animal 

ki- 

Tr-e  Ooc  of  the  fallen  animals  is 


graveyard,  after  being  dissected. 


kept  for  1C-12  hours  in  a  1-2  7  solution  of  creoline,  or  in  'line  milk1 
( 1 ; 2C ; ,  then  it  is  washed  with  water,  dried  in  the  shade  and  sent  for 
regular  processing. 

10  days  after  the  last  horae  hw.s  been  isolated,  there  is  an  accurate, 
inclusive, direct  desinfection  of  the  buildings  and  a  cleaning  of  the  area 
on  which  the  ailing  horses  wcro  kopt,  then  the  cuaranti ne  is  lofted* 
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